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! THE BECHE AIR HAMMER 
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a (HAMMER AND COMPRESSOR COMBINED) 
19 The Most Modern Reliable Power Driven Substitute For The Steam Hammer 
Sp TWO GOOD SIZES FOR YOUR SMITH SHOP 
8 
115 
121 
112 
O71 
- “20 Ib. Hammer Belt Driven 165 Ib. Tamm 
ites Capacity 4 pure Vi he fem Ts Capacity 3” se 
“ Other sizes either for Belt or Motor Drive— 66 Ibs., 110 Ibs., 330 Ibs., 440 Ibs., 660 Ibs. 
kK, 
THE FEATURES OF THE BECHE HAMMER 
3 Siinple Durable Construction. Positive Control. Suitable Uniform Speed. 
Long Stroke. Long Ram Guides. Enclosed Working Parts. Quiet Forcible 
. Squeezing Blow. Minimum Power with Highest Possible Efficiency. Oper 
ated by One Man. Unobstructed View of Work. Well Proportioned Crank- 
shaft, Fly Wheel and Pulley. Belt or Motor Drive. Automatic Oiling of all 
Working Parts. Separate But Rigid Anvil Block. Write for Booklet “ A.”’ 
NA 7 EF Engineering and 
Machine Works 
4041=4051 North 5th Street, Philadelphia, Pa., U.S. A. 
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Not Mere Statements 
But Established Facts 
That Bement 
Hammers Lead 


They are Economical in Maintenance, 
Simple in Construction, 
Reliable in Action, 
and have a Durable, 
Sensitive, 
and Positive 
Control. 














Special 8000-lb. Double Frame Hammer for Axle Forging. 


They are designed with the least 
number of parts possible. 

Each part is carefully machined and 
accurately fitted. 

Each hammer is thoroughly tested 
with steam or compressed air before 
shipping. 

Over 50 styles and sizes from 250 to 
40,000 Ibs. falling weight. 


Any Forge-Hand can operate 
a Bement Hammer. 





Write jor Catalog ‘Bement IHlammers.”’ 
It’s a valuable treatise on erecting 


and maintaining 


24,000-Ib. Bement Double Frame Hammer. 
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rom Pig Iron to Finished Steel Wire 


Interesting Methods Followed by the American Steel and Wire 
Company, from the Open Hearth Furmace to the Drawing Block 





EDITORIAL CORRESPONDENCE 


The making of steel wire in the large 
wire mills, such as those of the American 
Steel and Wire Company, begins with pig 
iron and winds up with the finished prod- 
uct. The illustrations which accompany 
this article were secured from the South 
Works of the Worcester, Mass., plant of 
this company, to whom we are also in- 
debted for the information. 

In Fig. 1 is a Wellman-Seaver furnace- 
charging machine with the charge being 
dumped into the open-hearth furnace. 
These charging machines are entirely con- 
trolled by the operator shown in the cen- 
ter and can be run along the track in 
front of any furnace and when properly 


located, the carriage occupied by the oper- 





hearth furnaces with the huge 50-ton pour- 
ing ladle, while at the extreme right is a 
train of ingot molds, which have just 
been poured. These are shown much 
more clearly in Fig. 3, where the train has 
been run through the ingot rolling mill 
and the molds are being stripped from the 
hot ingot. These are usually red _ hot 
when they leave the shed in front of the 
furnaces and are still very warm when the 
molds are stripped, but cool enough to 


retain their shape. 
STRIPPING THE MOoLps 
As can readily be seen in Fig. 3, the 


ram containing the two links reaches down 
until the links drop over the ears on the 











FIG, I. . CHARGING THE 


ator is run back and forth shoving the 
charge into the furnace, turning the long 
bar and dropping the charge and with- 
These buck- 


ets are about 6 feet long and hold about 


drawing the empty bucket. 


Soo pounds of iron at each charge. 

One of these is shown on the ground in 
front of the man in Fig. 2, and carries a 
pocket at the left-hand end, a square sort 
of a head on the end of the bar fitting into 
this pocket, and the weight of the bucket 
and its load keeps it always in position un 
ti! 


and laid on one of these cars which runs 


the empty bucket has been brought out 
on the narrow-gage track near the fur 
nace#and carries the bucket to the right 
position for the charging machine to 


handle 


Fig 2 shows the lower side of the open- 


FURNACES ri 2. 


side of the mold, and while this is being 
lifted the central plunger holds the ingot 
down on the car [he molds are then 
transferred to the train at the left, which 
goes back to the furnaces to be used dur- 
ing the next pouring 


have cooled to any 


Before the ingots 
great extent, they are picked up by the 
heavy tongs, shown in Fig. 4, and carried 
over to be reheated in the soaking pit be 
fore being rolled After being reheated 
one of the ingots is brought over to be 
started in the roll train and is dropped 
upright inte the receiving holder when 
it is in a horizontal position. The hydrau- 
lic cylinder shown behind the holder tilts 
this into the position shown and starts the 
heated ingot on its way through the roll- 


ing mill. 


THE Incor Roituinc MILI 

This is very clearly shown in Fig. 5 
where the heated ingot has received its 
first pass through the rolls and a finished 
bar is shown at the other side just running 
off to the right. The reducing rolls are 
moved down by the long hydraulic cylin 
der shown in front of the numbered scale 


This controls the rack, of which the back 


only can be seen and this engages a pinion 
below the larg yea} wheel in the centet 
The rack is held in place by the rollers 
shown in the cross-beam. The large gear 
wheel turns both the pinions which oper 
ate the screws that force both bearings 
of the reducing rolls down at a uniform 


rate. 





W HER! THI INGOTS ARI 


POURED 


lhe reduction is shown by the scale and 


both this and the reversal of the rolle1 
train are controlled by the operators, who 
are not shown in position. It is rathet 
interesting to note the form of the con 
necting shaft between the driving coupling 
under the scale and the reducing rolls 
which maké them free to move approxi 
mately 16 inches vertically to accommo 
date the billet and allow it to be rolled 
«down to a 4-inch bar. 

[he ingot is about 18 inches square and 
5 fect long, weighing 4000 pounds. This 
is reduced to about a 4-inch square section 
and cut up in lengths of 4 feet 6 inches 
called billets. These go to another mill 
with very much smaller rolls which rolls 
the billets into round rods about an inch 


in diameter and is known as the rod mill 
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FIG, 3. STRIPPING THE. MOLD FROM THE INGOT 4. STARTING TO ROLL THE INGOTS AFTER REHEATING 














THE INGOT-ROLLING MILL AT WORK 
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In THE Rop MILLs 

From here they are again heated and 
pass through the rolls shown in Fig. 6, 
the rods being guided by the cast-iron 
channels or tracks shown in the fore- 
ground. These go through the rolls at a 
very rapid rate, around the curve shown at 
the extreme left, back through the rolls 
shown just in front of the danger sign, 
and back again in the curved track to the 
long straight runways just in front of the 
wall and which disappear in the distance. 

At the other end of the track are the 
rolls shown at the right of Fig. 7 through 
which the hot rods are passing, and from 
here they are returned to the rolls in front 
of the right-hand operator with the tongs. 
As soon as the end sticks through these 
rolls, he grabs it with his tongs and car- 
ries it so as t enter the left-hand set of 
rolls. In the meantime the rod is run 
ning through the first rolis at the rate of 
about 2500 feet per minute so that it has 
formed a long, hot, writhing ribbon down 
the metal incline and it often takes lively 
work on the part of the men to keep out 
of its way. 


CoILING THE Ro.iep Rops 


From these rolls it goes back to the coil 
ing machine shown in lig. 8, there being 
eight of these in this row. Here the wire 
is coiled down inside the steel barrel 
shown, and as soon as the piece has been 
entirely coiled up, the spool coiling th 


wire raises up out of the barrel, under 
e operator shown up in the 


control of th 
pulpit. These coils are then pulled over 
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inte 


> 


ing machines and 
by the fingers of tl 
chain which can 

The se de liver them 
ating in the track 
from here they g 
ried to the wit 
the last stag 


plain steel wire 


DRAWING THE 


The coil of wire 
spool arrangement 


the end reduced s 


first hole in the die. 


FIG. 6. THE ROD MILL AND ITS TRACKS 
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FIG. 7 FINISHING ROI 

t of e eight en ing o the 
re then slid g wire through the dies, which is a sort of 
continuously traveling mechanical ( e-along 
en between the coils largel used by linemen in. tightening 
the conveyer oper lect line wt In front oft ench 
wn in front, and can be see i long 1 ng three 
the truck to be pulleys. This ba | forth 
drawing mill, which is by arms wl 1 ¢ ’ or and 

f process of making’ which can p 
The ¢ e-along cl Ss, ich 
is shown 9 » top f ire 
Wire To SIZE gripped the 1 of the wire and the 
is dropped over the operator iples t on to tl nstantly 
hown on the floor and moving b by ressing down on _ the 
to start through the treadle shown under the right nd pulley 
There is rather an Pressing down on one of these treadles 











1118 AMERICAN MACHINIST December 30, 1909. 


An Interesting Jig 


SPECIAL CORRESPONDENCE 


The product of this jig is, generally 
speaking, not classed with the accurate 
jig productions, bearing boxes, made in 
halves, and supported by two side trun- 
nions, and in this particular instance, the 
efficiency of the boxes relies entirely on 
the trunnions for lateral adjustment and 
alinement, which makes it essential that 
the centers of these trunnions be in a 
plane with the bore of the box, and this 
places the tool among the accurate repro- 
duction tools. 


THE JiG 





This is self explanatory, practically, and 
a careful study of the halftone will make 





FIG. 8. THE COIL CONVEYER F 
plain to the reader the methods of ob- 


taining accurate results. The faces of the 
bex, where they meet, are not machined, 
simply held against a disk grinder to re- 
move all burs and get a plane surface, 





one-half of the box is placed in position 
and held by means of set screws on the 
side. A flat plate is then slipped into the 
jig, the one edge of which is absolutely 
perpendicular to and intersecting the cen 
ter of the bore of the box, the half casting 


rests against the face of this flat plate and 





is clamped in that position. The plate is 
then removed and the other half-box in- 
serted and the two pieces are clamped by 
means of V-jaws which are actuated by 


means of the cam C. 


Tue Toots Usep 
A chucking drill is then run through the 
castings for roughing, after which a rose 
reamer follows for finishing to standard 
The whole jig barrel is held 














FIG. 9. THE FINAL DRAWING TO SIZE shaft size. 





engages the “come-alonge” with the moving 
bar and gives the power necessary in pull- 
ing the wire through the dies a sufficient 
distance to allow it to be fastened to the 
block on which it is to be wound. One 


f these empty blocks can be seen in front 

f the open window near the post. 

Finan Drawine To Size THurovcH 
La) i 


lye consist. of chilled cast-iron 

tes containing a number of holes, one 

f these dies being shown on the bench 
ver the middle reel These dies are 
fastened in the drawing block and the wire 
drawn through these by power being ap 
plied to the revolving blocks on the bench. 
holes in the dies vary in size and the 

wire 1s drawn through first one hole and 
then the next until it is reduced to the de 
sired size. It is, of course, necessary te 
anneal this wire between some of the 


drawings, the number of annealings de- 











pending on the size to which it is to be 





Y. 4. C. ROTATING JIG 
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m position by means of a stop pin D. 
After the bore is finished, the stop pin is 
released and the whole jig is turned 
through 90 degrees or a quarter turn, and 
the trunnions are in position for machin- 
ing. A hollow mill which is guided by 
means of a hardened and ground bushing 
E machines the trunnion, the jig is then 
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swung halfway round and the opposite 
trunnion machined 

The general construction of the jig al 
lows for a broader use than this par- 
ticular piece of work; it is a design that 
will lend itself readily to a large number 
of pieces that are being done today m 
fixed sjigs, necessitating several turnings 
The designer, Mr. Nutter, of the Carver 
Cotton Gin Company, of East Bridgewater, 


Mass., is contemplating converting it into 


more general practice in their shop. 
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Some of the Work of the Old 
Masters 


By. R. H. Victory 


Elsewhere in this issue is* given a short 
sketch of William B. Bement, written by 
an old friend of his. It is with pleasure 
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Fit 2. 50-INCH ENGINE LATHI 
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that | herewith show some reproductions lathe, which is one of four drawings of was drawn by William B. Bement and 
of drawings done by the hand of William lathes, dating from July 11, 1849, to April dated October 26, 1850. The usual rotary 
B. Bement. 17. 1851. One of those not shown gives and other feeds by power are present in 
lhe illustrations of machines here shown — the details of a 90-inch swing engine lathe this drawing. The one shown, it will” be 
are selected from a number in the posses- with swiveling tailstock with square tail noted, is dated June 21, 1849, has a tilting 
sion of the Lowell Machine Shop. spindle having hand and power feed. Two table for taper work and hand feeds for 
Fig. 1 shows a drill press of which there gap chucking lathes, both drawn by all the table movements. 
were four of various designs, dating from William B. Bement and swinging, respec- Fig. 4 shows the typical William B. 
November 25, 1850, to May, 1851. On one tively, 36 and 60 inches in the gap, are Bement horizontal boring and drilling ma- 
of the drawings. which is undated, appears among the lot. chine. It is, however, dated Lowell Ma- 
a correction dated December 6, 1858. There Fig. 3 shows a slotting and paring ma- chine shop, 1865, at which time Mr. 
is no date on the drawing from which Fig.1 chine. Of these there are two. The one Bement was in Philadelphia. However, as 
was reproduced. Fig. 2 shows an engine not shown, of the ordinary crank type, he was on very friendly terms with many 
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of the Lowell men, it is probable he made 
the drawing in Philadelphia and sent it to 
them. It will be noted that the nest of 
feed gears to the right has no apparent 
mechanism for engaging any one of the 
three lower feed gears here must have 
been some such mechanism. This drawing 
would tend to show that machine-tool 
building was carried on after 1854 by the 
Lowell Machine Shop 


The “Old Masters’’—William B. 


Bement 


By J. RicHarps 





Sometimes in the forward rush we gain 
by “looking backward.” I have been fol 
lowing the present effort to modify the 
motions of metal-planing machines and 


recently received from an English chent 


a drawing of a machine more than 70 


Willmarth, of the 


(Mass.) navy yard, also 


years old by Seth 
Charlestowt 
other old references which reminded m« 
of circumstances of what we now call old 
practice here, and called to mind some « f 


the “old masters,” and notably W. B 


sement 

William B. Bement, whose portrait ac 
companies this article and who will be re 
membered by man et living, was a 
pioneer in machine-tool practice im this 


country, a broad founder, we 
whose example contains many lessons of 


value to us now 


esting it t storv t tn t some 
other ti be told, but at pres there are 
only some remarks to be n yon tl 
founder 

Mr. Bement’s name appears in_ the 





Lowell, Mass., directory from 1847 to 1 
He was a draftsman in the old Lowell 
Machine She 


p. under that celebrated eng1- 
neer Uriah | 


oyden, who introduced the 


Fourneyron turbine water wheels, more 
than 60 vears ago These lone remained, 


and indeed, may yet remain, the best ex 


ample of practice in this country The 
drawings were so carefully made that, as 
Mr. Bement informed me, “the radius of 


1 


all the fillets were figured.” 
From this refined practice Mr. Bement 


was selected to enter an engineering estab 
lishment in what was then the extreme 


West—Wisconsin, I think—and with his 


young family arrived at the place the next 


day after the whole works was destroved 
by fire 

After various vicissitudes, such as fell 
to the lot of voung engineers at that day, 


he entered or formed the firm of Marshall, 
Bement & Colby, ia Philadelphia, on the 
ground where part f the Industrial 
Works now stands. The original business 


intended was textile machines, but this 
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was too circumscribed a 


Bement, wl soon led off into machine 


tools, which had been a branch at the 


Lowell Machine Shop between the years 


i 
IssS and IS54 
He prepared designs for a complete line 


of tools, following the ld architectural 


form of framing and published catalog 
of thes, machines the hinest that had 
till then app Phis did tt last long 
that is he archi tural id cl nati 
Teatures cid 1 the whole scheme f 


design was abandoned, the catalogs sup 


pressed and Mr. Bement became a con- 
vert to the motto (his own), “Whatever 1s 
right looks right, nd adopted the plain, 


logical stvle of Whitworth in England 


However, one feature of the original 


practice remained—good fitting and honest 
' ne 

work. He always demanded good prices 

for his machines and got then I, wh 





in 1 ] up) s, went to tl! vor} 
- ' 
1! Iso4 to ge s if engin lathe t 
impl lain looking tool with screw feed 
Simpie, pial OK Y TOO! WI crew Teed, 
, : “2 
and was asked $500 tor it 
“Ts not that very high price?” | 


quired 


“Yes, it is,” said Mr. Bement. “W 


alwavs ask and get high prices: but th 
price is put into the machine 

He had the lat partially taken down 
for inspection. It proved his clain 

Nir Bet nt w t tur ’ yl 
did a deal of t g rious lines 
sant Bee inate . pyar ae 
in trade ( | ever |} I 
His partner, Mr. Doughert leart | 
skilled foundr 1, who went t Rus 


the Moscow & -St. Pet irg railw 
ind afterw r in the Royal Foun 
dry of Bavar lways deferred to Mr 
Bement’s forecasts of the futur 


In 1873 I heard Mr. Bement say to Mr 


your house in order. 


prophecy, litth 


dreamed of by 


1ni 
1 tor 
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i | 
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all-bearing Apparatus at Neubabelsberg 


The Machinery Used at the Famous Laboratory That Made the 
Finest Investigations of Ball Bearings Ever Carried Out in the World 





B Y 


conceded 
of 
lute importance as the journal or bearing 


that 
such 


It be 


single 


no 


abso- 


may fairly 


machine element is 


in its many varieties; not the busy house- 
wife’s sewing machine nor the humble 
laundry woman's washer, not the work- 
man’s dollar Ingersoll nor the plutocrat’s 


thousand dollar Glasshuetter chronometer, 
not the roughest mining machine nor the 
finest tool-room grinder, -not the farmer’s 
cream separator nor the textile operator's 


million-multiplied spinning spindle, not the 
nd, 


ir carriages, 


speed-loving I water or air devotees’ 


mote nor.the majestic “Maure 


H EN R Y 


which means, to a very large degree, 


avoidance or reduction of friction; never, 
when ma- 
chines had to be propelled by human ef- 
fort. 
from the humble toiler compelled to ex- 


however, more forcibly than 
When that effort was demanded not 
change it for a living, but from the ardent 


of the 
amelioration insistent. 


devotee manly sports, for 


loud It 


was thus not long before the plain or pivot 


cry 


was and 


bearings of the early bicycles gave way to 


the far more efficient ball bearings. Many 
a man who now takes his ease in his gaso- 
lene-propelled auto can remember the 






























ive. w on ft 
ld move and perform its allotted tasks 
l e of its varied rnals fail 
It ‘ been ser s problem for 
cl l engineer t sec e reason 
e1 bil for all of thes« urnals in 
lfold variet | to secure 
li while wasting as little of 
ful « might be in rnal fri 
W ] been, and still is ixing 
( ghest abilities of this splendid pro 
ns m eminent follower 
ineers have alwavs recognized and 
re or less heed to the desirabil ty 
voiding waste of material resources, 
*| lent. H -Bright M: f turing (om 
I I ale ' ler 


FESSO} RIDE I ESTING rH 
\ INGS 
ly satisfaction with which his relieved 
thighs and back testified most elo- 
quently to the advantage of the ball-bear- 
Ing over the cone spindled bicycle 
Vhether this improvement originated in 
england or in the United States is not 
definite; that the art of making balls of 
cc au nd at sufficiently low cost was 
n Ameri development is beyond ques- 
tion. Cleveland may lay claim to being 
he city of the nativity of this art 
\BLISHING A GREAT GERMAN INDUSTRY 
With the efficiency of the ball bearing 
t] brought home to the entire tmechan- 
ical world it was but natural that the de 
ire soon grew to extend this advantage 
the saving of power, other than that 





ne 3S 3* 


of food 
A recognition 
of the possibilities lving in this almost 
field the D. W. F. (the 
reader will not object to this abbreviation of 
Deutsche Waffen und Munitionsfabriken ) 


derived from the consumption 


fuels in human organisms. 


virgin caused 


of Berlin, Germany, to give ear to the pro 
builders of 
to 


from them its original equipment for the 


posals of certain American 


ball-making machinery and purchase 
manufacture of balls on a large scale for 
Europe. 

The hope that balls of the medium and 
larger sizes might be utilized in the manu- 


facture of ball bearings for general ma- 


chinery of medium and heavy weight was 
destined to anything but immediate ful 
fillment. Actual use demonstrated anew 





NF. 


American Machinist, 





DIAGRAM ILLUSTRATIN \ IN OF 












.~BEARING FRICTION-TESTING 





MA- 








CHINE 


an old engineering experience as to the 
fallacv of reasoning that constructions 
suitable for light loads were necessarily 
applicable to heavier ones by a mere in 
crease in dimensions. It was evident ere 
lene that the demands of the bicycle had 
rot devel ped the inherent defects of its 
ty pe f ball bearing, but that under its 


lemands practically every si of de- 


uld be perpetrated with relative 


Sign c 


impunity The fact that a broken bicycle 
bearing did net mean much more than a 
spill was not, a serious drawback to the 


individual toughened headers 


the 


by taking 


over handlebars of his high wheeler 


in encountering the unexpected pebble, or 
to sliding gracefully rearward to more or 
less easy contact with mother earth had he 
preferred to invest in a wheel of the Star 
variety. 


Che 


world, 


modern mechanical engineering 


as well as that section of the rest 
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of mankind interested in the products of 
Owes a 
to the 


constructors of machinery, 
debt of 


failing to be 


its 
little realized 
D. W. F. for 


by the losses sustained at this reversal of 


gratitude 
discouraged 


heavily financed expectations, and for the 
determination promptly arrived at to de 
principles of correct 


velop the inherent 


ball-bearing design. 


. 


[HE INVESTIGATION OF BALL BEARINGS 


Readers of the AMERICAN MACHINIST 


recall that 437 
a description of what is probably 


will the article on page 


brought 
of the 
laboratories in 
Neubabelsberg, Germany. 


on most complete technical inves 


one 
today, 


As the 


existence 


tigating 


that of 


ly. W. F. was one of the founders of this 
institution it naturally turned to it for 
aid \fter several vears of the most 


rch. combining in a most 


painstaking reseat 
admirable manner the highly trained theo 
investigation 


retical reasoner’s methods of 


with those of the most rigid practical me 


chanic, to whom nothing appeals except 
absolutely measurable performance, Pro 
fessor Stribeck, the renowned head of 
these laboratories, was able to promulgate 
those laws and constants on which the 
whole present art of anti-friction-bearing 
design and usage is based. While it is 


not unusual for scientific men to impart 
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f this article to go 


It is not the purpose 
the results of 
available in English in 
American Society of 
but 


the 


into these investigations, 


which are the 
Transactions of the 
Mechanical Engineers for May, 1907, 
call 
testing machines 
the 


rather to attention to a few of 


continual in 
behavior of ball 


ings and of the influence of variations in 


The ball be 


used for a 


vestigation of bear 


design. aring is, and always 


Devi 


CES 


Che pre 


FOR 


lh) 


ested in the n 


and controlling truth to shape 


sions 


\ MEI 
foune 


ous apph ing 


Hess 


an 
RICAN 
la \ 


» ny 
rig 


CONTROLLING 


I 


“ing 


ACCURACY OF 
RODT ie 
inter 


mechanic will be 


ans employed for verifying 


and dimen 


| wmterchangeability In the 
MACHINIS 7 1, will be 
ery full description of the vari 
es used for this control by the 
ht Manufacturing Company, of 
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FIG. 3. FRICTION-MEASURING MACHINE FOR THRUST-COLLA ALL RFARINGS 
freely to the world tl results of their must be ] S that demands the 
labors, a like altruism is not generally  greates ttentio1 precision in manu 
characteristic of industrial concerns It factur yrecis rrobably greater than 
is not one of the least of the D. W. F.’s _ that of anv other hine element turned 
claims to consideration that it has freely ut in large 1antities This holds not 
consented to the widest possible dissem- only for the more readil erihable truth 
ination, through reports to engineering to shape and si but also for such much 
societies and the technical press, of these more obscure things as-hardness. elastic 
investigations undertaken by and for it ity and toughness and. mor particularly 
at a cost mounting well into the hundreds - still, for a high degree f uformity in 
of thousands of dollars thes lities 
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lelphia, 
tie 1) 

ted Stat 
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that are taken at random from every bear- 


ing lot 
tion 


that has passed the other inspec- 


BALL-BEARING FRICTION-TESTING MACHINES 


By Proressor STRIBECK 
\s 


is less the more perfect the bearing, it 


he aring 
fol 


may be expect dl 


the friction developed in a 


life 


wh 


lows that the greater 


ise lesser friction 


approacl to perfec 


Phe 


one for detern 


machine will logi 


sting 
friction 


ck 


smaller 


ining this 


sl ows two su ] machines as 


big I 
Professor Stribeck, the 


I load 


the shaft) of 


veloped by 


for a maximum radia (load acting at 


right angles to 10,000 pr unds, 


fric 


rhe 


the larger equal to measuring the 


tion under a load of 20,000 pounds 


ction of these machines, that might ap- 
propriately be termed “friction scales,” 
will be more readily understood by a ref- 
erence to the skeleton diagram of Fig. 2. 

The unequal armed lever 4 BC carries 
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torsional forces 
swing C D and 
misidered \ 


G of smaller dimensions 


7 he 
to the 


of the due 


ot 


actio} 
the the 


D must be c 


weight 
rods I] 
rT 


second swing I: f 


tension 


is introduced to bal: their torsional 
con 


Cz#. 


carries 


arm 1s 
rod ED to 
down-pointing arm / G 
Lev 


in Cc 


moments. The up-pointing 


nected by a light strut 
the 


balance weight. FG 1s also 


mmection with a 


Phis multiplication of th 


deflection of main swing C D 


gives 


greater ¢ f accurate reading of the 
friction, proportional to the greater range 


deflection 


FRICTION MEASURING MACHINE BALL 


FOR 
Turust BEARINGS 

For ball bearings of the thrust-collar 
[ dif- 
Che 


} 
pe 


type a friction-measuring machine of 
ferent construction is shown in Fig. 4 
thrust 


nieasured 1s 


friction is to 
shaft 


bearing whose 


placed on a rotating 


and loaded by a calibrated spiral spring 





























| c y stnports the trut ( D at the 
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frict momen? © product of an 
; u“ tances f . 


\ 1 tor every bearing #& is proporti nal 
t The deflection of the tension rod 
is. therefore, proportional to the bearing 


STING ENDURAN OF BALL BEARINGS 

confined between the bearing and a nut 
near the shaft end \ rod carrving an 
djustable weight 1s attached to the bear- 


this 
Rota- 


bearing 


ing holder; with everything at rest 
rod will hang vertically downward. 

! will carry the 
until the be 


shaft 


aring friction and 


ight just balance each other. A pointer 
upward and playing over a 


. } -o . 17 ’ ~+ n 
SCC ir ¢ 4 il Cad PCS Cale tl 


pose t that w neasure the frictior 
effect of a ball b ¢ loaded not onl 
, , — ; 
diallvy. but in t + ac well—the 1 . 
: ; i 
! inv desired ratio s described 01 
’ + 

page 344, Par of 1909 of the AMERI 
N MACHINI rhis m ine is used 







ntal law that the higher the fricti it 
hall bearir the shorter its lif t does 
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indicates long life; that would hold only 
when actual trial for a fairly long period 
had demonstrated that the friction re- 
An 
would the bearing was 
leaded. the effect in 
limiting ball-bearing life that it has on the 


all 


mained constant. increase in friction 


show that over 


Overload has same 


endurance of things, animate and in 


animate 


It is for this reason that endurance run- 


ning tests are embodied as a continuous 


and prominent feature of the manufacture 
of D. W. F 


and Hess-Bright ball bearings. 


MACHINES FOR THE ENDURANCE TESTING 


oF Batt BEARINGS 


An endurance machine for radial bear- 
ings of the lighter series is shown by Fig. 
for 
In 


chines the bearing whose endurance is un- 


4 Two similar machines heavier 


work are shown in Fig. 5. these ma- 


der examination is mounted on a short 


shaft carried in substantial journals. The 


simple system of double multiplying levers 
for loading this clearly shown, 


earing is 
} particularly. The spring inter- 
posed between the and 
the 
the 


suspended weight 
lower end insures a steady loading and 
damping out of all vibrations that 
be due to the belts, slightly unbal 
Variations in 
of 


not. 


what 


had by an exchange 


¢ ndurance machines 


-ontrol the uniformity of bear 


taken at random fri 


ym 


each lot is 1 on these machines under 
extreme conditions; the lot is not passed 
until these samples show up satisfactorily. 
° 1 
These endurance machines are arranged 
to give information also on the behavior 


adverse conditions such 
of 


of bearings under 


as improper lubrication, sand 
the 
overloading, the effect of different forms 
1 ! ball of 
spacers as well as For 
the 


in the central plane 


presence 


and grit ‘in lubricant, dry: running, 


Ot Cages and spacers or absence 


eccentric loading 


load 
of the 


latter purpose the is applied not 
ball circle, but 
side, so that a tilting 


consideral ly to on 


action and a pinching of the balls at op 


posite ends of a diameter result. ° 


RACES 


are also 


TESTS OF THE BALLS AND 


Static tests 


on samples taken at random from 


of balls and races 
made 
cvery lot. Hardness of halls is determined 


hy pressing balls against one another un- 


der a load of 500 kilograms per each centi- 
meter of hall diameter squared. That ts, 
a ball whose diameter is 2 centimeters 
would he subjected to a load proportional 


uare of 2, or 4: in this case 


iltant mean unit 


load the area of compression will be 
ot less than 650 kilograms per square 


140,000 pounds per square 





The Brinell test for the hardness of the 
race rings is made by pressing a hardened 
tee] ball against the radial face of a ring 


‘ams per each centimeter 
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only of ball diameter squared. The size of the prompted the investigation it was decided the hammer after striking the 


eriod ball varies with the radial race width; with characteristic German thoroughness metal surface (in seconds 

out balls employed are either I centimeter or that fuller knowledge of plain and roller 2? Velocity of tup at the point of im- 
ction centimeter (0.4 or 0.2 inch) The bearings also was necessary. Some of the pact in feet per second 
aves mean unit load on the area of compres-_ results of this investigation are to be found 1’ = Weight of tup in pounds, 


ct in sion should not be less than 600 kilograms in the Transactions of the American So- Then we have 


the per millimeter (852,000 pounds per square’ ciety of Mechanical Engineers, V+ 28, : WSs 


1 in inch ) December 1gof , 12 


| a —E , 


The toughness of balls and races is de- } 





run- oa 


pie termined as to the riggs see “p — Experiments on a Drop Hammer x, S 
is to the outer skin iat load under . 


t . ‘ . * 
saa which the first crack in the compression By Yaexkicui SE} K The value of f is the ‘ resistance of 























ngs. ppears is a measure of the skin tougl space - 3 1 thet the 

ness. When balls of equal diameter at In machine manufacturing several types 
_ pressed together it is found that the first of drop hammers are used as indispensable 

crack follows the circumference of th machine tools to produce small articles at — ‘ 
ar- compression area, The corresponding a very low expen he effect of the _ _ 
“ig. load of hardened, ground and polished biow on the metal these hammers va i 
ler steel balls should be 500 kilograms per ries with the falling weight and the hight 
na- centimeter of diameter squared, but never of fall. But even if the product of the 
in less than 300 (6850 and 4110 pounds per weight and the hight of fall is constant P 
rt inch of ball diameter squared) the effect of the blow varies widely 7 
he The breaking load is the measure of the cording to the inet e or decrease of thi 
rs toughness of the complete ball Whe weight; that is t vy, we get a different = —_ 
Ht, the ball is compressed between two equal deformation on the met with constat FIG. 1 
r balls under uniformly increasing load in enere\ 
id enemas a 
id _- - ~ = S = S .— —* = f 
t is + + - 7 a = a= § ye f 
l <= “= < %. = & : 2 = =% a 
n = os 2S 7. . = > = |e fE5 
f =: =? =22z x= = “te ak be ( i 

| 2a |) Stael So 2 S=2 | 355 
. a } | = i 4 iS “ s 
F 
FIG, 2 
WS v 


D H H, (HH, M" 12 JvmyY2gh ff FORM OF TI , ) _ 











1 006 1.005 0 861 0 144 2 0 734 9 1477.7 11.3 154,835 EXPI i} : 
1 006 1.005 0.813 0.192 2 6 } 1477.9 12.8 116,213 
1 006 1.00 0. 78S 0.217 ; ) isu 1is7z.4 l 4 102 478 
1 OO6 1 OO4 0. 7S5 0 2190 6 110 6 1.476. 1 ] 0 101.800 ’ > P rT? 
1. 006 1 00 0.776 0 229 } 0 367 1.47 ) 16.0 2 341 “4 [ ’ P 
1 006 1 005 0.738 0.267 —_* 326 3 1475.8 17.0 83.441 q ) 
1 O06 1 oO 0.733 0.272 ‘) 2406 1.47 Is O S19 
1 O06 1 003 0 721 0 2S2 6 "67 O 1474.8 ‘. 2 7TO.02S8 
rABLE 1 DATA OF TESTS ON A DROP HAMMER 
crements it will be found that good balls [o ascertain tl ttect of the blow of 
will stand not less than 5000 kilograms per hammer the following tests were carried 





centimeter of ball diameter squared Phe out by me during last year. Using an 


best value is Sooo (68.500 and 110.000 dinary drop hammer I made several drop 





peunds per inch af ball diameter squared tests. In every trial I added several small 





The toughness test of the races involves pieces of lead to the tup, so as to change 





an oval pressing: they must, without the falling weight: at the same tim 
breaking, stand a compression that varies hight of tl 
with their thickness and diameter veight 

When balls or races do not come up t The test pieces were taken from a round mean resistan f time averag 
the desired values rigorous investigation copper rod and the si of the piece is t] of space average we get 


is made of the materials and of the hard shown in Fig. 1. Fig. 2 shows the form 1 x 


ening. Microscopic examination of ground = « le copper piece after compression an _ os 
sections, chemical analysis and special an- S 1s the amount of depression of tl 
nealing and tempering tests are among the metal Table 1 shows the results of the “7 


methods employed to locate causes of tests i= - ‘ D ] (4) 
trouble Examinations such as these ar Neglecting ie frictional resistance of 
carried out with especial care on all bear the hammer, we can easily calculate tl From formula (4) w e able t il 


ings that have proved di fective in actua mea resist 1c 


service. Much of tl idvance is due t Let after the point of impact 

the knowledge thus gained of the require- D = Diameter of test piece in inches Uhre irves were traced in Fig. 2 

ments and effects of service conditions S Depressior f the metal in inches Referring to this figure we s that the 
The investigations on journal bearings h Hight of fall in feet eal sistam lecre sas t ght of 


carried out at Neubabelsherg were by no E Energy expended in foot-pounds fall increases though th nergv expended 





means confined to the ball variety Whik f Mean resistance f metal in pounds almost remains nstant I time re- 
it is true that the desire to find the funda per square inch quired to stop the tup does t ry so 


mentals of correct ball-bearing design t— Time required to stop the tup of much. TI ve result shows that the 
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bring the center of gravity of the tup to 
26 the line ej instead of bc. This is easily 
“5 done in the tup above described. 
a 
3 Fig. 7 shows the tup in which a part of 
150,000 4s the weight is replaced with a wooden 
block 4; the center of gravity is removed 
23 .|3 8 ; 
" is from the line bc to ej which is the re 
= " 22 a . tae 
130,000 0.30 4 quired position. 
© ® e . . - 
a5 © a §& I think the construction of hammer tup 
es o a ° . 
=a 3 above described will be useful for drop 
2 a zo 
oS hammers or drop presses that are used 
—_ Land —_ 
gs = for stamping purposes. 
A é 5 
_ 90,000 we 
8 ° 
is . 
= 20 
£0 A Smple Method of Form 
3 _ 
70,000 a Milling 
A 
0.15 A very simple and effective method of 
| milling irregular forms on a plain milling 
| machine is illustrated in the accompany 
ing sketch. The lower view shows the 
2 2.5 3 3.5 j 4.5 5 5.5 : : at 
a. ON a fixture applied to the end of the milling 
ul 12 13 14 15 16 7 18 19 machine table, and carrying the long sup 
I { > ser Sec American Machinist, N.¥. e ‘ 
Velocity in Feet per Second ore port for the work, and the former as 
CURVES PLOTTED FROM DATA OF DROP-HAMMER TESTS well as the arm by which this is held 
down on both the driving roll and mill 
! 
om j ib ing cutter. 
! y The upper view shows the vita] parts 
y h | . ° . . 
Y a | of the device in perspective, with the 
Vit | YYW MeuwW@w#@e@$v_ hn —- ve work and the former in their relative 
t+ KKK TEEKEKEEER position on the supporting arm. Both 
YY? Wifi S KEE S the roll and the former are of hardened 
y lf UY RS : ; a 
hs |} | j JS \ : _o steel and it 1s easy to see how the regular 
. - — Article , ‘ ‘ oii " 
= ¢ Die feed of the milling-machine table carries 
F1G.7 FIG. : ' , , ‘ é 
k . 5 el le the former over the roll, which is of the 
ep fps , oan: 
—L ——<—<————————— , sume diameter as the milling cutter, and 
FIG.3 : , American Machinist, N, ¥. a 
| x a 4 raises and lowers the work so that th: 
“s | @ © | | FIG. 10. SECTION OF STAMPING DIES AND roo : 
LO f OF f milling cutter leaves it an exact dupli 
| D oO” WORK : : m8 ; 
J; @}/o cate of the former. This is a very simple 
FIG.9 _= = . . lawi : 
a case it is necessary to bring the center device and one that can be used in many 
FIG. 6 of gravity of the tup to the center of de places. It was seen in the shop of the 
American Machinist, N.Y- - . < - . ° ° Pp ° ee . ° 
formation. For instance, in case we wish Brown Cotton Gin Company, New Lon 
UGGESTED DESIGN FOR TRIP OF A DROP ae ao <a 
to stamp the article shown in Fig. 10, we don, Conn. 
HAMMER 
— 
mean resistance of the metal decreases as 
en 
the rapidity of the blow "at 


metal 





made a | de signe 





a special tup which is able to adjust its 
weight igs. 3 and 4 show the drop ham 
mer of usual form. Figs. 5 and 6 show 















Here a is a tup which is made in box 
shape so as to put a variable weight 
inside. If we want to decrease the weigh 
take off some of the weight f and put the 
tup at the proper corresponding hight 

By changing the construction of tups as 


always use the 







Figs. 8 and g show a section of the oma 


h 
- } 

coh f | 
welgnt | \ 

















Sometimes it is required to stamp an ar- 


ticle where shape is not uniform; in such A SIMPLE METHOD OF FORM MILLING 


can Machinist 
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A Serviceable Hight Gage 


By Ira L. Coe 


Some time ago I was called upon to 
lay out a large number of gear cases for 
newly designed machinery. I had only be- 


gun this work when I discovered that | 
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iG. I. PLAN OF A HIGHT-GAGE BASE WITH 


PARTIAL SECTION 


had no suitable hight gage, nor could I 
huy one on the market that filled the 
needed requirements. These requirements 
were a heavy, substantial base capable of 
holding a slotted scale in a vertical posi- 
tion, and having the clamping device high 
enough to admit of 1I-inch vertical ad- 
justment; to this must be added a screw 
attachment for fine vertical adjustment, 
also an attachment for carrying a read 
ing glass capable of being set at any level 
and adjusted to secure focus. To secure 
the greatest efficiency the reading glass 
must be mounted in such a manner that 
simple motion of the hand is sufficient to 
move it into any desired position. The en- 
gravings show the attachments devised to 
meet these requirements, and their uses 
he base is provided with seats for 
holding two scales at the same time. The 
main scale seat only (the one for holding 
the slotted scale) is equipped with an ad- 
facilitate fine vertical 
The front edge 


justing screw to 
adjustments of the scale 
of this scale projects beyond the base and 
presents a clear unobstructed edge that 
may be used as a square, or may be 
brought against the finished face of a cast- 
ing and used in connection with the read- 
ing glass to ascertain the correctness of 
the location of one or more _ horizontal 
lines upon the face of the casting. The 
accuracy of the location of gear centers 


can be tested in this way. 
Some ADVANTAGES OF THE GAGE 


Before taking up the construction of 


th to call attention to the 


( device | wish 
advantage of the full inch vertical ad 
justment, also that of being able to use 
two scales at the same time. 

Nearly all drawings are arranged to 
show secondary dimensions dating from 


center line passing through some main 
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bearing. The location of this center line 
on the casting is determined by the center 
of a boss. In practice, to use the device, 
find the center of the boss in question 
with the needle of the surface gage, then 
bring the needle as set to the scale, and 
raise the scale until an inch division 
thereon coincides with the needle as set. 
Note that the arm supporting the glass 
leaves both hands free for setting the 
surface gage To secure this result it 
will never be necessary to raise the scale 
more than an inch, but it may be neces- 
sary to raise the scale as much as 0.999 
inch, hence the provision for a full inch 
vertical adjustment. 

Now, with a center line, as described 
on the drawing, at an inch division on the 
scale: To determine the hight of any posi 
tion on the casting, which is shown to be 
a number of inches and a fraction above 


or below the center line, is only a mental 


1127 
plan of the base, with a section through 
the center of the clamping screw for the 
slotted scale. 


are shown \lso a section through the 


Sections of the two scales 


bolt which affects the vertical adjustment. 
Che base is 134 inches high, with clamp 


ing screw located 3 inch from the top to 


allow 1 inch vertical adjustment of scale. 
The plan shows the base about two-thirds 
original size, the shape of the base being 
somewhat dependent upon the form of the 
piece of stock | chanced to find t the 
time the tool was mack The method of 
clamping the scales being shown, requires 


no discussion 


Che reading glass is supported, as in 


Figs. 2 and 3, by a rod whicl passes 
through the base, which rod is held by a 
set screw This is so placed that the 
jointed arm carrying the glass can be 
swung either way around, bringing th 
glass in front of either scale. One end of 


o 





























FIG. 2 A SERVICEABLI 


operation performed readily and _ with 
slight danger of error 

Very often the dimensions shown on the 
drawing date from two center lines: in 
this case one scale can be used in locating 
one set of details and the other scale set 
and used in locating the set of positions 
dating from the other center lin 

The slotted scale I use is graduated in 


hundredths and sixty-fourths on the front 
side: by use of th glass l am ible to 
estimate any number of thousandths very 
accurately. As a test I have s« the sur 

face gage for an odd number f thou 
sandths, drawn a line, then changed tl 

gage, reset the gage te the scale and traced 
the line so closely that the naked eve could 


not detect an error. 


CONSTRUCTION O1 HE DEVIC 


The sketch. Fie. 1, shows a top vi W 


HIGHT GAGI r 2 
this arm is attached to a spool which 
passes over t! , ] The weig 
arm and elass ting on ne side 
the spool sufficiently to hold it in place. 
though the spool sli freely on the rod 
Through the pposite end of the 
passes a stud I whicl tne gl ss 
mounted 

r] halft rn} . 
graph whi ) 
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In a Modern Locomotive Shop 


A Few of the Interesting Machines, Operations and Devices used at 
the Schenectady Works of: the American Locomotive Company 


B Y F RE D H. COLVIN 


There are few classes of work in which tound advisable to mill the links out of very substantial arrangement, it being ont 








heavier cuts and faster speeds are taken’ the solid, inasmuch as too many cutters t the many railroad tools built by the 
than in the building of locomotives. In broke as a result of that method. They Newton Machine Tool Works 

this connection some of the methods in’ are roughed out at about 1 3/16 inches Returning again to Fig. 1, we see the 
use at the Schenectady Works of th completed link so far as the milling of the 
American Locomotive Company, = and slot is concerned, in the lower view, and 
shown in the accompanying illustrations, after being case-hardened, these are finally 


finished by a grinding on the radius 


ure sure to be of interest to anyone con- 








nected with the modern machine shop grinder shown in Fig. 3, which is made by 
In the making of the links as shown in : the M. C. Hammett Company for this 

Figs. 1, 2 and 3, several stages are neces purpose. 

Sary hese links are for use in connec 


tion with the Walschaert valve motion A Touch Mittinc Proposition 
connection being made at the top and bot Fig. 4 shows another very interesting 
tom, which explains the absence of the milling operation in which a long spira 





ears for the eccentric rods as we are ac fluted milling cutter is used to cut out the 
cl med to seeing on the regular links end of a side rod for a consolidation en- 


Beginning at the top of Fig. 1, we have the 


i 

gine from the solid forging. 

rough blank or slab just as it comes from Che milling cutter is about 134 inches 
J 7 7 


the forge shop. Next below this is the 


1 


pawl blank, having been planed and the 


in diameter and te inches long on _ the 


fluted portion and it is somewhat startling 














two holes bored, marking the end of the ; to see this cutting its way into the solid 
slot. It then goes to the slotter which steel forging of the size shown. hes 
squares out the ends as seen in the third were first used without any support at th 
view and also cuts a narrow channel along Lottom, the support being introduced t 
the center of the stot as a relief for the |, overcome part of the heavy side strain on 
milling cutter, which completes the ma the milling cutters. As a matter of fact, 
chining as seen in Fig.2 FIG. I. FOUR STAGES OF MAKING A LINK the support is more apparent than real as 


























MILLING 01 HE LINK SLOT FIG. 2 RINDING AFTER CASE-HARDENING 

\! NG AND GRINDING roughing cut and a finishing cut of 614 it is almost impossible to k ep the chips out 

\ very substantial cutter is used, about inches is taken at 00. revolutions ef the bronze bushing in the end of the 
the size of the holes bored in the second per minute. To the saddle is bolted supporting arm, which means that the 
view, and a close inspection of Fig. 2 will the radius bar on the right and at hushing cuts out very rapidly and fails to 
show how the link is held and the way in _ the left can be seen the feed screw which be much of a support to the cutter. It 
which it is carried past the milling cutter carries the saddle and the work past the does, however, prevent the cutter creeping 
by the substantial saddle, guided by the milling cutter. As will be noted from the in starting the cut. Two feeds are used, 


curved w erneat It was not spindle of the milling machine, this is a 1™4 inches per minute for the rough and 





909. 
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4 inches per minute for finishing. The 
cutter is run at a speed of 68 revolutions 
per minute. 

MakinG SHACKLE Bar ENps 


t 


Out in the forge shop is an interesting 


r 
Y 


litthe machine for making shackle 
for bracing the inside of boiler heads. 
Fig. 5, 0 and 7 show this machine in va- 
rious stages of its work, the bar having 
been just put in place in Fig. 5, the head 
partly completed in Fig. 6, while Fig. 7 
shows the completed loop and the carrier 
returning to place to be ready for the 
next piece. A completed shackle is shown 
in Fig. 8 which consists of two of these 
eves or loops with the ends welded 


1 
+ + 


rain welded t tine 


SoME INTERESTING GUIDE WorRK 


In order to insure the ends of the guides 


being squared up st exactly right angles 
to their center line, the arrangement 
shown in Fig. 9 1s resorted to. A center- 
ing block carrying a deep center, 1s 


e guides at each end, 


clamped between th 
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{. MILLING ENDS OF SIDE RODS FROM THE SOLID 








being located by the holes drilled in the 
end of the guide for fastening them to the 
back cylinder head and the guide yoke. 
After being clamped in place by the strap 
shown the whole piece is placed in the 

















FIG. 8 \ COMPLETE SHACKLE WELDED 


lathe between two centers and the ends 
squared up to the exact length desired. 

This has been found much more satis- 
factory than squaring up in any other way, 
such as by milling the ends as is some- 
times done. 


























EYE FOR SHACKLE BAR 

















FIG. QO. SQUARING THE ENDS OF THE GUIDES 
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FIG. IO. 
CENTERING THE GUIDES 
The device shown in Fig. 10, which we 
understand originated in the Dunkirk 


the same company, is for center 
to the 


bolted. 


ing the guides with relation back 
cylinder head to which they are 

There is really very little to explain, the 
main part of the fixture consisting of two 
fastened a sub 
stantial angele a pair of V 
blocks hold at the 


a rod which represents the piston rod in 


floor plates on which is 


plate carrying 


which serve to center 


actual practice \t the upper part of this 


1 


i¢ plate 


Alo 
all? 


is a projecting shelf on which 
the upper guide is laid and the centering 
rod is clamped in the V-block shown at 
the correct distance from the upper guide. 

A split bushing is put in the opening of 
the back cylinder head which centers this 
end of the centering rod and 


on; the large 


a block is put on the other end of the rod 


to act as a distance-piece, corresponding to 
the g rice lugs or brackets projecting from 
the back cylinder. In this way the upper 
nd lower guide can be readily lined up 
from the centering bar at the hole located 
en the lues of the cylinder head. These 
are drilled in while the whole thing is 
cl ved together and insures proper aline 
ment both as to center distance at the po 
sition of the guide sideways, when they 
1] sembled 
The United States Civil Service Com 
mis nees 1 examination on 
J », 1910, to secure eligibles from 
hich te ke certification to fill vacan 
| may ir in the position of 
er-p icist, « issociate engineer- 
ist, in the Bure f Standards. It 
red to secure persons who are 
full ble te tiate nd rry on in- 
lepe 1 rES¢ | n the ield of engi- 


CENTERING 


THE GUIDES 





December 30, 1909 


Drawing and Folding Die Com- 


bined 


By W. J. Kaup 
All tool making is interesting to the 
skilled mechanic. The simplest form of 
blanking die makes its appeal from the 


economic point, rather than from’ the ma 
chine design of the tools, yet throughout 


the constantly changing demand for 


and more accurate production, 


coupled with it, a demand for 


cheaper 
there is 
simplicity*in design, which is after all the 
toolmaker’s ideal, perfection; and the goal 
he is seeking, daily, is not to be able to 
produce work, irrespective of the number 
of operations, but to turn out the finished 


product with the fewest number of re 


handlings. 
This has always been more or less of a 
and for 


al 


problem in drawing-die design 


reasons which every toolmaker has 


some time or other contended with, 

















FIG. I. DRAW 
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FOR SHADE ROLLERS 
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FIG. 2. DETAILS 
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FORMING TOOLS 
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‘om- namely, crimping. The great number of clearly show the different operations which decided to try brazing, and Andy, who is 
extremely interesting examples of drawn the material goes through. The upper por- an experienced hand with iron and steel, 
work would indicate that the toolmaker’s tion of Fig. 3 shows the built up dies and was delegated to make the attempt. Some 
best thought was concentrated along these method of building up and holding, while brazing compound that was said to be 


lines. The machine here illustrated has the lower part shows the partially formed the proper dope was procured and—Andy 
just been complete| by the V & O Press sheet, one end completed and the other end fell down flat on the job. 











the Company, of Glendale, Long Island, and the raw product Nearly all the Solons at the next meet 
= of is interesting from both standpoints, econ- Fig. 4 illustrates the form of bend, show- jng had experiences to relate, all of a 
the omy and simplicity. more or less disastrous nature And while 
ma - Ss oom it was generally conceded that the brazing 
CHE MAcCHIN! ; ' 
hout of cast iron was a commercial success, It 
— Sj ré ene rom g ndow- . _ 
for It is a draw bench for making wind - ssapsonnmnd — the opinion that there was a 
~— - . - +1 ; 

shade yliers ¢ aws m the fat r ‘ 

tion, hade rollers, th at dra tro t e t is Fastened. trad ret connected with the process 
for sheet at one end of the die, to the tinished . - : 
vu" , that preciuded a successful }' b by an ama- 
th product or roller, at the other end, in any : ' : : 

. be teur. The Scribe, however, differed, and 
roal length up to 20 feet and diameter up to 144 : Papap 
Sa inches related n experience that brought forth 

to CNCS. ps Boalt 
T . : : : such a storm of incredulity that, to rescue 
ine he machine as shown in Fig. 1 is belt ; re ' 
hed driven by straight and cross belts for pur hi from a placé on the roll of 
| 7 ] nnantl (ly) } S “( . d Oo 
re poses ot reversing, through bevel gears thie \nna lu ne wa i mmpelle t 
and through train of gearing into the bull pt ' ipanying picture. 
Ss wheel, which is attached to the main shaft This job w done some 10 years ag 
Sas and drives the sprocket and chain. One \ little shop was rigged up at home in 
at end of the top chain is attached to a roll which | tinkered at odd moments, and 
th ing carriage as shown at V and on this being greatly interested in bicycle braz 
carriage are attached the fingers. which American Machinist ing at the time, when the cistern pump 
sal grip the steel when it is first fed into the suddenly lost its head I at omce decided 
dies, gripping both inside and outside, and FG. 4. END VIEW SHOWING INTRICATE BENDS to braze it on. 
: ¢ ¢ 1, spring which yids curtain 
drawing the sheet through the whole set of pring which holds « The cylinder head, carrying the gland 
forming dies. The carriage rides on the , — r F : ; mdi fever bracket. was formerly attached 
; : . ing intricacy of the forming and the spring “"@ *¥e! CK rmeny apracned 
ways of the machine and acts as a guide — by meat f threaded rim. which broke 
‘ “ar , ; ; for holding the shade, and will be appre- ne Peau Wen 
for centralization of pull, and travels the ; “ ff i Tceee aeell eaciiien teith eine Ge 
- | : 4 cs ciated by all toolmakers as a good JOv. w= — ee . 
whole length of the bed, or any part of it ccush ail they tia ta a ces 
according to the length of tube required, —_—_—_—— evlinds P ins of a long bolt that 
The small chain 7’, as shown at the bot- : en ae - 
: aa : , passed ig e gland, and a k 
tom of the machine is simply used for re- Brazing Cast Iron r ¢] ther end of the cvlinder 
. ACTOSS ( ( (i 0 in Vilnder;r, 
turning the finger carriage, hence does not at of te tetas elit, tm trond 1. 
Tr = “h iT vs ‘c ‘ ‘ ‘ 
equire much pulling strength. a ee aes it aeatae ht was Gem checed corm 
> Wist I a ‘ re When the joint had 
PosiTION oF THE Digs areas —— , ' 
° ° e ° —— . reac ed goo I 4a common ) \ ( 
On the front of the machine, at O, is There is an informal technical meeting ohn I Flux ses - ‘ 
a spelte ad trluxene razing prep tion 
clamped the series of dies, the centers of held in our shop, down at the machin i iS a ; ae 
oO! \ ( lark« t time 
which are in a plane with the chain pull end, almost every noon after the lunc! 
































FIG. 3. ASSEMBLY OF FORMING TOOLS entire 
of the machine, thereby eliminating any boxes have been emptied and the pipes tact th the |! t ! thick, 
possibility of bending the drawn tube. fired up. The subjects discussed are usus ¢ 
ally work that is going on in the shon ERE 

Tne Dies We laws fad © eu ein alt eaten Main 1: ee “i mee af 
The dies in position in front of the ma- to fix lately. of the old pedestal-bearing brazing t irot Yerhaps it s only 
chine, Fig. 1, are not very clear, but Fig. type, in which tl pedestal had become “bullh lucl but it tuck Will 
2 gives a very clear conception of the de- broken from the base. Our usual mode of f the f t \ MERICAN 

tail construction. In this illustration they repair is to rivet straps and plates on tl \l \ lly give sor pointers 


ire not assembled. and the index letters inside of the : sting. but th Old Mat thse ine a . : re lux. et > 
























Them in Boxes for Shipment. 
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utomatic Wrapping and Packing Machine 


Wraps Cakes of Laundry Soap in Double Sheets of Paper and Packs 
A Machine for Stamping Toilet Soap 
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EDITORIAL 


\lmost everybody uses But it is 


S ap. 
not everyone who knows that the cakes of 


soap just after finishing are brought to a 


machine which wraps them in two sheets 


of paper with neatly folded ends, places 


these cakes in rows, slides the rows into 
a box, piles one rew upon another until 
the box 1s full, and then drops the com- 
plete box down upon a conveyer to be 
carried off to a table to have the cover 


naile d on. 


ing wheel. These pockets are open at 
the ends. 

In pushing the cake over into the pocket 
it is partially wrapped in the paper wrap- 
per, 
I 


~ al 
he approaching 


between 
the 


hung vertically 


which first 


cake of soap and 
Pushing 
the 


to fold over, cov 


revolving wheel. 
the 


ocket causes the paper 
yt 


pocket in the 


the soap against paper and into 


ering the cake on three sides \fter being 


securely held in the pocket of the revolv- 











wrapped 


» L « Dit n wrapping ) . 
1 ( lIOoOwn t CK ) Ing 
9 , 
1] 1 1m) Ws »] t + ¢) 
(; { » Tea an n B klyn 
\ 
\ \ ( ke f ] ] « : I Sadd ¢ 
1 1 1 1 1 
t 1 \ T Cl | cakes 
} ] ] ] ] 
ip i c edge and end t ad \s 
r cal ronoht ' it t front 
OT ( i rr g rm ) ches 
| | plate na ‘ iI ee 
1 . 
ove t p } f ke nt ¢ I 
, 1 
f pocket n the pe pD \ t evoly 


WHICH 


a 











WRAPS CAKES OF LAUNDRY SOAP 





package in 


po ket B, 




















: 1 } 1 1 
In wheel, a rm < s down 1 1 aDOoOvVE 
re 1 1 ¢ 1 1 
pushes the l S¢ a I e sheet of 
ver down over the front face f the 
. $ . 
e, so that all four sides ( Ww cov- 
| 

ed with papet 

, — 
\s said, the w ping pap yrovided 
i : 

. tw Ca innet et being of 
ed paper 1 the iter shee eing the 
aan 

nat rinted w yper iliar to 
] , 
una? soap Thes sheets ¢ ted to 
eon Ine In continuous strips ming 
] a 1 
I \ Ils overhead \s e printed 


CORRESPONDENCE 


AND PACKS 


completed packages before entering boxes. 


round hole about 
tain position relative to the printing on 


in between 


one roller which projects into the hole 
through the paper. Paper being very 
asily torn, it- will be realized that the 
simple hole and the pin on the roller would 

t be sufficient to secure the feeding in 
f the wrappers at the correct speed To 
prevent tearing, one of the rollers is pro- 





wrappers are so designed as to make it 
necessary that each cake of soap shall be 
placed in a particular position in the 
wrapper relative to the printing on the 
that the 


the outside wrapper should be 


paper of 
fed to the 
synchronism with the 


outside, it is necessary 


machine in exact 
feeding in of the cakes. 


SPACING THE WRAPPERS 


To secure this result the continuous roll 


























THEM IN BOXES 





f printed wrappers is punched with a 


T 


inch in size at a cer- 


ach wrapper. As these wrappers are fed 


two rollers, there is a pin on 








I] 
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vided with a flattened section at one part 
of its periphery, along its full length. This 
flat place gives an instant of time when 
the strip of paper is not tightly held by 
the pressure of the two rollers against 
each other because when the flat place 1s 
opposite the paper and the other roller, 
the two rollers, of course, do not touch. 
Just at this moment when the paper is 
free, the pin on the other roller engages 
with the hole in the strip of approaching 
wrappers, the latter then being free to 
move slightly ahead or backward in order 











FIG. 2. DETAIL VIEW OF 
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rounded by the paper wrapper on its four 
principal sides, though still unfolded at 
the ends, is caused to turn in progressive 
steps from one pocket to the other. This 
gives an intermittent motion, which allows 
an instant of time when the wheel is stand- 
ing still with a pocket opposite the ap- 
proaching soap cake, so that the latter 
can be securely placed in the pocket. With 
this construction it is seen that the pocket 
wheel having four pockets revolves in 
four equal steps of 90 deg. each. At the 
bottom of each pocket is a brass plate, 





WRAPPING MACHINE 


{, approaching cakes. B, oiled paper wrappers. (, printed outside wrappers. DP, both 
wrappers in place to receive cake. £, first wrepping blade. /*, pocket wheels G, end of 
partly wrapped package. H, row of finished packages J, boxes in line to be filled AK 
chain which controls boxes. L, completed box on conveyer WV, feeding lever 


to give the proper registering without 
tearing the pay 


CUTTING THE WRAPPERS 
At the time when sufficient paper has 
been fed to the machine 
wrapper, a knife, which is set longitudin- 


+ 


provide one 


ally in one of the rollers, comes around 
and presses against the two. sheets of 
paper, and the companion roller, in which 
is a strip of wood to take the pressure 
of the knife. The two sheets are cut off 


I 
by this knife in exactly the proper length 
to form a wrapper of double thickness. 

The wheel containing the pocket to re- 


ceive the cake of soap, which is now sur- 


which moves in a slide to approach and 


recede from the axis of the wheel so as 


to first receive the soap and its wrapper, 
and then when the wheel has made a turn 
of 180 degrees, to be pushed out again by 
a set of fingers at one end of the wheel 
so as to eject the cake with its surround 


] 


ing covers. When ejected from the first 


wheel, the cake is forced by the brass 
plate into a similar pocket in another 
wheel which is like the first one, with the 
exception that the pockets in the second 


° Ss 
one are provide dd 


with finger plates at th 
ends of each pocket. These finger plates 
push the paper wrapper down on one side 


to cover the ends of the cake, just as is 


done with the hand to tuck in the first 
edges of the ends of the paper when wrap- 
ping a package. This second wheel also 
revolves in steps to correspond with the 
steps of the first wheel, so that the pockets 
in the two wheels come opposite each 
other. 


TuRNING Down THE CORNERS 

After a revolution of 180 degrees of the 
second wheel the small package is brought 
against two stationary fingers outside of 
the wheel, which folds down one corner 
at each end of the yet remaining paper 
projecting from the package. This cor- 
responds to the motion of the human hand 
in tucking in the corner of the paper of 
the package after folding down the end. 
At the same instant a pair of moving fin- 
gers approaches from above and pushes 
down the upper corners of the projecting 
paper, folding it in a smooth, neat man- 
ner, leaving only the familiar pointed end 
of paper, which is always left’as the final 
piece to’ turn down in folding the end of 
a package. . 

At this point a set of outside fingers at 
one end of the second revolving wheel 
approach, and push the cake of soap out 
from the pocket by means of a brass plate 
at the bottom of the pocket, similar to 
that in the first wheel. Pushing the cake 
out of the wheel, it passes through an 
opening between two uprights, which are 
just a little wider apart than the length 
of the cake of soap, so as to fold down 
the last remaining point of projecting 
paper on each end of the package. This 
completes the wrapping, which is even 
more neatly done than could be done by 
hand, especially when the speed of wrap- 
ping is considered. The machine in ques- 
tion wraps just about 1oo cakes of soap 
per minute. This is at the rate of 1% 
cakes per second. 


MAKING THE Row 
Wrapping, however, is not the only 
work of this machine, for after the cakes 
have been securely wrapped and folded in 
the double thickness of paper, « ich wrt ip- 
per, as said, being placed upon the cake in 


a particular position so as to bring the 


printing on th r in exactly the right 
spot relative to tl different faces of the 
cake, the eat! vrapped package ire 
< pp d if ne \ ] ‘ I a 

wing eac] he cake hind the 
ther Six <¢ laced next t ich 
other with the t sides togethe st 
fill yp the length of the 1 When 
the sixth cake has been pushed into the 
ow the Irst ike pre es vat t i trig- 
i¢ ir. causit i’ the rot iti I f ‘ cra! k ind 
connecting rod, to push the row of six 
czkes to one side, a distan just a little 
nore tl 1 the leneth f e cake 

As rapidly as the row of six is pushed 


out of the way, more completely wrapped 
“akes continue to approach, filling up the 
| 


runway, six more have been 


added, the trigger is agai pressed, and 
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the second row of six is slid over against 


the first row, pushing the latter still fur- 
ther in a transverse direction. The sec- 
ond row of six cakes is followed by a 
third row of six, and finally by a fourth 
row. Four rows of six cakes of soap, 


making 24 cakes in all, constitute a group 


which is just the size of the side of the 
wooden packing box in which the cakes 
are shipped. 
PACKING INTO BOXES 

Each group of 24 cakes, as it is com 
pleted is pushed nvainst a trigger it the 
erd of the slide upon which it 1s traveling, 
this trigger acting similarly to the first 
trigger, to cause an arm to push the whole 
group of 24 cakes in lateral direction 
right into one of tl wooden packing 


up on edge at the side 


rtical traveling chains 


boxes, which is set 


of the machin \ 











77 i. 
pr ded wit icl «tine packing 
boxe n edge ital ruides ind 
p ed over int x, the next motion 
; the mee j ( the traveling 
p » drop adowt i vertical 
distance equal to the width of ike of 

\ hi I e group 
? 
Gc’ 1 ih 
A < P T +1 x 
it ; follow Qo ps wl | is 
+1 ] ‘ t a ( are 
1 f § 1 
| f 24 ikes 
ee rs of 24 lak- 
in oO ( ] 1 the x and 
al ‘ af + + 
' t ¢ «| wh 
, , | turn gently sets the 
] t ntent 1 nV eT 
. 4 ; ‘t uw 1 table wil it- 
te ipidl 1 the covers on by 


cy 


‘onveyel 
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Another interesting machine in connec- 


AUTOMATIC STAMP 
tion with the manufacture of soap in this 


seme establishment is one which has but 
recently taken the place of hand labor, and 
by its perfection is said to have had a 
markedly beneticial effect upon the soap in- 
dustry. This machine deals more particu- 
larly with toilet soap, which owing to the 


al and 


necessarily neatly finished appearance 


rounded 


O1 hape of the cakes, and 
thie 


of each cake, has heretofore required man- 


tal skill to produce. In the accompanying 
illustration there is shown a machine for 
stamping toilet soap with sufficient ac- 


curacy and neatness of work to supply the 
most exacting trade. 

Toilet soap, after having passed through 
a number of processes of grinding up into 


chips and strips, being perfumed and 


rolled between granite rollers, is_ finally 
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toilet soap, and at the same time 
puts on the deep imprint of the name of 
the trademark, Of 
course, the cylindrical cakes of soap con 


shape of 


manufacturer, etc. 
tain very closely the correct amount of ma 
terial to just fill the stamping dies, and only 
a small portion of waste is squeezed out of 
the opening provided for this purpose. 
As the dies draw away from each other, 
out, drop 
down and grip the finished cake. A trans 
of the the 
tinished cake to one side, where the fingers 


second set of fingers open 


a 


verse motion fingers carries 
again drop down and open at the same 
time, placing the cake upon a moving belt 
conveyer, to be carried off to the wrapping 
counter and finally packed into boxes. 

In the center of each of the dies there 
is a small plate the shape of which forms 
a part of the imprint stamped upon the 
material, and these plates are forced for 














MACHINE FOR 


FORMING (¢ 


AKES OF TOILET 












nders fed to dies by belt ( which 








feed 


SOAP 








dies DD), dies. fingers which remove 





about 114 


forced in long solid bars 


inches diameter These bars are 


a table where they ar 


} 


large 


ec pushed 


transversely number ot 


across a 


tichtly drawn piano wires, which serve to 


cut the bars into cylindrical cakes about 3 


inches long and, of course, the diameter 
of the bar. These cylinders of soap are fed 
by a belt-conveyer in a direction trans- 
verse to their axes and are finally brought 
to a pair of brass fingers, having rubber 
tips, which reach over the ends of the 
rst soap cylinder and pick it up, just as 
weuld be done by the thumb and _ first 
f er of the human hand 
lransvers lotion of the fingers car- 
ri s the evli ct i ( ike t one side and 
kelds it between a pair of dies, which 
move i horizontal directiot The com- 
Ing gether f the dies squeezes the soap 
evlinder into the tinished and familiar oval 





control over the 





ward so as to push the cake of soap out 
] 


both dies at the time when the latter 
It the 


is being held by these spring plates 


from 


are separating. is while finished 


C« ke 
hat the second set of fingers grip it to 


carry it over and set it down upon the 


traveling conveyer. 





In 


paper presented before the Ameri- 


can Foundrvmen’s Association, it was 
stated that the electric steel-making 
process has two advantages over the 
crucible process: first, it can use the 
cheapest form of steel scrap available in 
the market, and second, it can turn out 
the highest grade of steel made, the elec- 
tric furnace surpassing all others in its 


phosphorus, the sulphur, 


the temperature and the dissolved 


in the 


vases 


metal 
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7‘ The Scher! Monorail-road of Germany 


Of 


con A Successful Experimental Road Using Cars Held in an Upright 


ma 


mn) Position by Two Gyrostats—Its Many Advantages and Possibilities 








tot *e 

BY PROFESSOR WILHELM KUBLER 
1er 
rop . . : . , : : . ’ . , . 
es A few months ago one of the best Scher], in his railroad project, has as much more careful maintenance of the 
the known German newspaper publishers, sumed as a basis the present considerably track, which must disproportionately in- 
ee August Scherl, proprietor of the Berliner increased speeds of travel. He has in crease the cost of operation, Secondly, 
an Lokalanseigers and the well known journal view 200 kilometers (125 miles) per hour they require a much greater radius of 
I Die Woche, brought out a memoir in for a speed upon the main line and 120 urves to prevent derailing, which renders 
oa which, after critical discussion of the pres- kilometers (75 miles) per hour upon other the lavout of the line on closely built or 
ent means of transportation, he presented, lines. In the selection of these tigures he neven ground difficult, almost to impos 
a in a contrasting ideal picture, a railway Graws attention to the results of experi sibility hi , xpressed as fol- 
i of the future. This book, which was pr« ments carried out, in the years 1901 10 Jows 
2 pared by Richard Scherl, son of the pub 1903, by the company established by tl . 
» lisher, has, through the boldness with Allgemeine’ Elektrizitaitsgesellschaft and =4Y Rk 


which it brings together old and new Siemens & Halske, for high-speed electric wher« 















































Fl I SCHERI N ( 

ideas and the revolutionary project ad- railway research: which trials took place Speed in ] ters pet 
vanced, excited attention and comment 9 on the Marienfelde-Zossen tr 
both in ex»ert and non-expert circles. which a speed of 210 kilometers (130 ? R 
Whether or not the possibility that the new miles) per hour was obtained. These ex hirdly. it f lerail t fearful 
rapid-transit system may be practicable 1s periments were animatedly discussed in catastrophes <¢ 1 xnect 
disputed in Germany, vet whatever may be professional circles. and in particular. thei: Wit! nronet 
thought of its adaptability for development  ccjentific principles were treated bv Peter e of thee nsideratins t] 
and its economic features, which are press- sen and yon Borries in the jour 
ing considerations in all railway undertak-  frische Bahnes — ee , nara ie ; 

- ‘ i. ‘ i ° ‘ ‘ ‘ | > ‘ 4 ‘ 
mos re “ac Ire , . ‘onct ricted . -~ + ° : ; : . é 
ings, there has already been constructed  cjon that such his speeds, in conti —_ : , nd the whole proje 
from the plans of Herren Scherl a practi- service. introduces cahtitew to thi + :' , ployment of a single 


cal, operative, and operating mono-railroad. of difficulties: First. they necessit 


~ + > ’ 1 +. * - +* ; * *% ' ? . | oh . ; saevre © 1,j 
*Translated by E. P. Buffett considerably — s s xed 5 ort, s a 
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stably maintain an upright position at all 


speeds, whether in straight lines or 
curves, on level or inclined track, in quiet 
weather or stormy wind, or when curving 
incline slightly that all this 
should be effected the car were 


loaded symmetrically or unsymmetrically, 


inward, and 


whether 


Such a road was realized in the Langen 
suspended railway, of which there is an in- 
the 
Barmen., 


stallation in Germany between cities 
Vohwinkel-Elberfeld 
Against 


economy, 


of and 


this system, however, militated 


and secondarily, also, certain 
practical considerations, especially the dif- 
ficulty of constructing large railway yards. 
So attention was turned to an upright sys- 


tem and a solution ofthe stabilizing problem 


sought in the use of gyrostatic apparatus. 


POSSIBILITIES IN USE OF GYROSTAT 
Everyone has more or less knowledge of 


the preperties of the gyrostat acquired 


~ 





AMERICAN MACHINIST 
was no longer any difficulty or doubt as to 
the practical application of the gyrostat. 
Numerous for its 
have made their appearance, some of them 


projects employment 
for purposes of aviation. 

Schlick considered, indeed, the import- 
ant fact that the displacement of the axis 
of the gyrostat by any opposing force is 
primarily caused by the gyrostatic pecu- 
the 
direction thereof, but at right angles to it. 


liarity of yielding to a force not in 


He understood that, therefore, a steadying 
effect against the sidewise tipping of a 
vehicle is possible only if a certain mobil- 
ity be given to the gyrostat in the direc- 
tion of the longitudinal axis of the car. 
Furthermore, he showed that for complete 
attainment of his purpose he must seek to 
accomplish a certain damping of this mo- 
tion by a brake contrivance. Finally, sup- 
ported by the researches of Professors 
Foéppl and Lorenz, he gave simple formu- 


te 








FIG. 3. ANOTHER 


from children’s toys, even if this knowl- 
edge The 


searches of various investigators concern- 


generally be superficial re- 
ing the phenomena of the gyrostat, whose 
fundamental principle was laid down by 
Faucoult 


comparatively 


as 1852, have received 
little attention; the older 
technology having lacked not only the in- 
the 


as early 


centive, but also constructive means, 


for practical application of its prop- 
erties. But since then a more _ exact 
understanding of the conditions of 


stability for rapidly revolving disks, and 
progress in the production of extremely 


of 


opened ways for its technical utilization. 


strong materials construction have 


Men were formerly content with its ap- 


plication to astronomical and_ ballistic 
problems. At a very recent date the in 
terest of engineers in gyrostatic action of 


the 
Hamburg, 


all sorts was suddenly awakened by 
project of Doctor Schlick, of 
to employ the gyrostat for preventing the 
rolling of a ship. 

This took place, moreover, in an age 
of steam-turbine construction and of the 
Iligner flywheel accumulator, when there 





VIEW 


OF SCHERL CAR, 


las for calculating the dimensions of the 
gyrostat 
M = 


wherein 


The basic formula is: 

Jwu 

M= The moment of the couple pro- 
duced by deflecting the axis of 

the gyrostat, 


J = The moment of inertia of the gy- 
rostaf, 
w= The angular velocity of the gyro- 
Stat. 
u = The angular velocity of the de- 


flection of the axis of the gyro- 
Stat. 
carried 


He 


which supported his calculations 


out practical experiments 
It would 
be going too far here if I entered into all 
of Schlick’s learned investigations. Per- 
sons interested will find them in the Year 
Book of the Schiffbautechnischen Gesell- 
shaft, 1909, page 111, under the title “Der 


Schiffskreisel,” by Otto Schlick. 


OrFictiAL OpyFEcTIONS TO BE OVERCOME 
Although this important work was al- 
ready known, it did not suffice to place 


beyond question a practical execution of 
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the “new system” for public railways. As 
might have been expected, the announce 
ment of Scherl’s aroused the 
voices of doubters, including some very 


project 


important authorities. In a country where 
strict oversight of all 
public transportation facilities and in this 


officials maintain 
oversight are generally very cautious, the 
whether the 
supervising officials would permit the use 


question immediately arose 


of a car maintained in equilibrium only 


by a gyrostat. What would happen if 
sometimes the gyrostat were to stop? 
Would the gyrostat be able, through 


centrifugal force and the gyrostatic effect 
of the flywheel, to withstand a lateral tip- 
of metric de- 
veloped on curves ata speed of 120 kilo- 
meters (75 to which 
moment must be added the wind pressure 
upon the 

With a prudent and 


ping moment tons, 


250 


miles) per hour; 


coneave side? 


accurate foresight 


. 
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SHOWING CONTROLLING HANDLES AND LEVERS 


of such objections, Richard Scherl has 
not neglected to put the feasibility of the 
monorail system to conclusive tests upon 
a trial road. 


proper because experiments had already, 


This course was the more 


1907, been projected in England by Bren- 
nan, the of 
gyrostatic railway, but thus far nothing 


toward construction a 
of the practical results had been heard. 


It 


was not to be foreseen that, by a 
chance, at the same time when Scherl 
publicly brought out his car in Berlin, 


Brennan on his part, would be making 
public trips with a monorail car equip- 
Heilmann locomotive. 
It is in accordance with the peculiarity 
of German work, that in the solution of 
problems, little experimenting is at first 
done. that made 
serves solely for verification of knowl- 
edge that has already been reached by 
theoretical methods been 
opened up. 


ped with a type 


Every experiment is 


and has 


sn 


ESTABLISHING OF THE EXPERIMENTAL 
PLANT AT DRESPEN 


It was therefore possible at first to get 
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along with a small testing plant, restricted 


to what was urgently necessary for 
demonstrating the principle, and this was 
very quietly installed at Dresden. The work 
was begun there in the autumn of 1907. 
The direction of the testing plant was 
undertaken by Richard Scherl himself. 
The working out by theoretical mechanics, 
strength of materials and higher analysis, 
on which the task 


of those problems 


depended, which problems, as_ experts 


know, are not very 
undertaken by Herr Fr6élich and the con 


simple ones, was 
structive application by Herr Falke. As- 
sociated with the work of these gentle 
men were three other engineers and 
twelve mechanics. The gyrostatic mechan- 
ism required a careful adaptation to the 
special design of the railway; moreover, 
it was necessary for the constructors to 
aim at great simplicity with a view to 


economy and to safety of operation. The 
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trolley hindered attainment of the higher 
speeds. : 

The center of gravity of the vehicle 
naturally lies as low as possible in order 
to keep down the moment of the lateral 
vibrations. This is to be considered also 
in eventual electrical service, since it is 
known that the latest practice upon elec- 
trical railways inclines toward placing 
the motor in the upper part of the car, 
thereby raising the center of gravity of 
the car. The gyrostat in the Scherl car 
stands vertically; naturally this is not ab- 


solutely necessary, for horizontally run 


ning gyrostats could be employed as 
Brennan has done, at least in his first 
models. However, the vertical arrange 
ment is probably preferable lf it be 


selected, the nec« ssary mobility along the 
longitudinal axis of the car 1s compara 
tively simple to attain in construction of 


the cars: and that in this case the con 


It is self- 


a speed regard 


the total weight of the vehicle 
evident that in selecting 
paid to the 
drive and to the strength of the material, 


must be construction of the 


one of the best of which is nickel steel. 
The revolving masses are inclosed in 


tight envelopes from which the air 1s ex- 


cluded, so far as possible, thus minimiz- 


ing friction, and using the least possible 


power from the motor In the test car 


} 


only about one-third of the horsepower 


was consumed bv the gyrostat As a re- 


it of the very small friction, it takes a 


great while for a gvrostat to come to 
rest, specifically about four hours Chis 
removes the ground for apprehension that 
some disaster may befall the vehicle if 
the current be cut off from the gyrostat. 
In sucl case the passengers have more 
thar W r in which.to get out or 
in which to prop up the car by means 


provided for the purpose. Since, however, 














FIG. 4. TROLLEY AND CONDUCTOR 


details thereof, in accordance with the 


gentlemen’s desire, are withheld from 
publication. 

Provisionally, however, there is shown 
as a result of the labors thus far per- 
formed the car in Figs. 1 and 2, of about 
5.5 meters (18 feet) length and 2.5 tons 
weight, which is mounted upon’ two 
trucks, and which has traversed the most 
varied curves, including those of S shape 
and those of 7.5 meters (24% feet) radius, 


with a speed of 12 kilometers (7!4 miles) 
in safety and holding steadily to the prop 
er position, inclined slightly inward. The 
wheels are driven by electric motors for 
whose operating current a conductor is 
provided in the track. It rests on rollers 
fastened to the substructure. Figs. 3 and 


4 illustrate clearly the conductor and 
trolley. It is self-evident that in a per- 
fected railway this rather primitive meth 
od of supplying the current would be 
superseded; neither the insulation nor the 
trolley would be satisfactory in practice. 


Even on the trial railway the primitive 
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OF SCHERL MONORAIL CAR FIG 


struction of the bearings and framework 


causes no disproportionate trouble has 
been shown not only by the Scherl car, 
but already by a very considerable num- 
ber of Schlick 


have been made 


marine gyrostats which 


THe Trrat Car 

In the trial car the flywheels run at a 
speed of 7000 to 8000 revolutions per min- 
ute and upward, being driven by electric 
motors which are the only drive seriously 
considered for railway-car purposes. How 
high this rotary speed may go is still in 
question. Schlick holds 250 meters (820 
feet) per second circumferential velocity 
as not excessive. De Laval, with his tur- 
bine years ago, exceeded 200 meters (656 
feet). 
has also been pronounced too high for the 


A speed of 200 meters (656 feet) 
gvrostat. With such weight as is en- 
tirely admissible very effective apparatus 
may be attained. The weight of the gyro- 
stat mechanism, in the car before us, 
cent. of 


requires some 6 or 7 per 


2 SCHERI 


MONORAIL CAR IN MOTION 
interruptions of current, if they occur, 
last as a rule, only a few minutes, they 
are practic illy negligible so far as regards 
the operating safety of the system 

In proportioning the gyrostat, attention 
must be paid, not only to the question of 
strength, but also to the construction of 
the driving motor In the trial car 
there were no difficulties in this connec- 
called 


diseases of childhood, but in larger con- 


tion, other than such as might be 


structions, where higher powers for the 


driving motor must be considered, there 


will be need of greater foresight in de- 


signing. If the evrostat is to run in vacuo 
he unavoidabk to place the motor 
The difficulty of 


cooling will necessitate a good deal of 


it will 
in the vacuum with it 
study. Very novel and interesting prob- 


lems are, therefore, presented to the 
builder 


stat motors must in every case be so cal- 


of the electric motors. The gyro- 


culated that they will be able to impart 


a sufficiently great initial acceleration; 


since, if the revolving masses require four 
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hours to come to rest, thi also need a 
certain time to acquire their speed; and 
this is an important question in practical 
service. The assembled construction may 
be very compact, so as to exceed the crit- 
ical rotary speed by a wide margin of 
safety. The development of this feature 
in constructing monorail cars is — still 
awaited, but in any case the rotary speed 


of the gvrostat must be considerably re 
duced. It is self-evident from what has 
already been said that the gyrostat 1s not 
simply left to itself, but in certain de 
gree “governed,” although by a_ perfectly 
wutomatic method, It is in the contrivance 
for this purpose that the inventiveness of 


the Dresde entlemen has been especially 


i 
It is hardly to be feared that the gyro 
sta will take up much more space that 
vould otherwise be useful They are built 
erv low 1n the car, t whose frame they 
T 1 ctl ittached love f the space 
VOT hie yvrostats b rt dapted to seat 
ne purpose ome other use can be found 
for it. Constructive projects fi further 
lution of this and. similar questions 
ive | undertaken The designs that 
re being made, suitable for cars in general, 
yerhaps « S ew moditied fo 
] l Vel icles yl ( t WwW necessary 
rd the ters | reneth of the 
b (dl It 1 Poss ( | it tor very 
wed pce il ! ] Must Tr paid 
to the effect of spring d this must be 
nsidered, long vit evrostatn 
tt | 1 \ l, in relat 1 t cor 
‘ ent? ‘ WwW iB ( (| i ) px r 
nel 1 vird the side of the 
irve. But | doubt oment that 
vill he found to meet the conditions 
CC fully 
\ Pi xr D Is Norst 






( hin 1 CT MAY ay 
ive Whe ntiae f the monorail 
vste | tt } c ‘ <1 dd nd 
' re | 4s for. easier 
nd cheaper to lav |e il milly 
ind } te] { THEE { Is It 4s 
als le 1 mite 1 ‘ ole rail 
vith the care required f dinarv set 
VICE 
Tar TRACI Fn 
\s a road structure there is used in the 
Dresden experini | common iron 
r daid on « ete strips. In the public 
t ict of the ' t tl exhibition 
f e Berlin logical garden, a 
( nN ilwav rail is used | have had 
ypportunity t ide in this car mvself and 
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to determine that smoothness and safety 
of locomotion *hroughout are not less than 
a double-rail track. 


upon When standing 


still and moving slowly, one or more per- 
sons could jump up and down without 
shaking the car. 


rhe 
is possible in the Scherl car 


passage over unfavorable curves 
The danger 
of derailing is not greater than on other 
roads, perhaps even It the 
least advantage that, should the 


the track, level 


gvrostat would, as a rule, 


less is 


not 
car leave 


on a road at least, .the 


keep the car up- 


right. Naturally | will not say that there 
are no questions left for engineers to an- 
swer in future mono-railroad building. 
Ikven in ordinary railroading new prob 


lems 


are from time to time presented 
But these problems are no longer of a 
fundamental nature, nor will they be such 
henceforth upon mono-railroads. 
Grinding in Gears 
By F. C. Mason 
In the issue of November 18 Mr. God 
frey stated that he had some misgivines in 
regard to grinding gears together by the 
se of abrasives and oil. The principle in- 


volved is an old question, and my 25 vers 
of experience have never shown anything 
to prove that it has bad effects 
In small Shops, they usually have noth 
ing better for cutting gearing than a mill 
ing machine, and usually the index head. 
being used for all manner of jobs. is 
i f the best condition. A gear to 
n quietly must have the blank of the 
oht si! e, the teeth spa ‘ed accurately, 
he cut smooth and exactly concentric with 
he shaft lhis lack of he latter is the 
iuse of most gear noise Automobile 
( I made to run t 1 speed 
properly cut there is 1 eas Win 
they should make anv noise providin \ 
\\ e not heat treated, and 1 
was done properly, there s! d ly 
The trouble lies in. th weed 





r ¢ itities On One mandrel, as they us 
lv are [ have made spur and bevel 
ears to run at speeds from 1ooo*up t 
5000 and practically quiet, and the bevel 
gears cut on a milling machine at that 
\fter cutting on the miller, place thi 
gears on the test plate and relieve th 
teeth by filing until they have the proper 
hearing and clearance forthe entire leneth 


of face. This operation requires a person 
if some experience in this line of work 


l‘or readers who 


are not familiar with this 
method of making bevel gears would say 
that the test plate mentioned is a metal 
plate having two bearings. The bearings 


re first located on the plate and held by 


suitable clamps or other means to give 
the shafts the angle tha the gears are to 








‘ 
l 


erator. 


be 
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run. One of these shafts usually has 
for the of the op- 
This filing process will produce 


crank convenience 


a very good running gear. 
if you desire to reduce the noise 
to a minimum use the abrasive method. 


without 


| have always used emery and lard oil 


any evil effect noticeable, even 


m) brass gears. 


( Use a moderately coarse 
emery at first, say, about No. 80 and 
then 120. Run the gears in both direc- 
tions, reversing at short intervals. Wash 


( 


wf frequently with gasolene or naphtha 


ind test at speed to be run to determine 


when ground enough. 


Ss 


gears are small, 


work 


they assemble gears and 


In sewing-machine where the 


hafts in place and grind in with ground 


quartz. This grinding-in process is most 
peculiar from a mechanical standpoint 
The eear teeth being made as_ near 
theoretically cArrect as possible, of course, 
would have very little slip on the tooth 


f 


; brasive Cl 


If there is no slip, why does the 
it tooth? 


Another illustration of the same _ prin- 


iC 


awav the 


is 


ciple a professional glass cutter sharp- 
ening the wheel in the ordinary glass 
cutter. Phese wheels are about 3/16 inch 
in diameter and the same shape as a pipe 
cutter wheel Phe operator holds the 
class cutter at an angle of about 45 de 
erees and rolls the cutter on an oil stone 
ising stroke of about 5 or 6 inches 


backward and forward 


( 


vou can bring the 


‘ 


Phe cutter whee loft 
still 


urse rotates in this movement and 


cutter to a knife edge. 


Use or ABRASIVES FOR GRINDING AND 
_ LAPPING 

In regard to usine abrasives to grind 
in or » bearings, have used emery ex- 
clusivel mn all metals except brass with 
10 bad etfects whatever lave used it 
on brass, but t « to say positively 
s ti . vod or d after effects. On 
lrass sual] ise quartz or grindstone 
dust | Ss | ss east quartz or the 
vrindstor _ es the business as 

ynal}y 1 . Ss r\ amoecs on he 
it] ‘ Is 





T nishing 
| 


grinding 


1 rfe ctly prac- 








eal dl sure wheel can be pro- 
duced that wil Id its shape on a 
light cut Phere should be an automatic 
clevice to keep the wheel to required shape 

from report made by the official in 
quiry concerning the recent fatal accident 
te the airship “La Republique” it is 
neted the accident is attributed to a break- 
ge in the serew propeller Pwo distinct 
breakages in the steel tube of the pro- 
peller were found upon examination 


From the report it is quoted that the 
rst, or interior breakage, the cause of 
the fatal accident, is attributed to over- 
heating, in consequence of a powerful ro- 
tation, attaining 1600 revolutions per min- 
ute, 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 


Shop Truck with Interchangeable parts made up in stock, noting any short A Built-up Punch Press Shaft 
age on the back of the card, then taking . 
Upper Decks Made about 1854 
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steps to get the parts lacking. The truck, 

= of course, does not take care of the larger 

In a shop assembling 10 to 25 machines castings, which are not so easily misplaced \ broken driving shaft of an old, small, 
at a time we found that there was too’ The truck can be easily placed where it is power punch press has recently attracted 


much time wasted getting supplies from most convenient to the work, making it considerable interest among local meghan 


the stock room, making the assembly ttme much more valuable than a. stationary — ics 
higher than it should be. The men, too, stock rack here are tw f these presses still in 


not liking the delays, especially if work 


ing on a premium job, would get screws 


in large lots and leave them lying around, , —-— 25 . 

taking up room and drawing interest Ns 
Asa remedy we devised the truck shown ; i } >< ul > ‘ >< 3 H<1P NX -244- > 

in Fig. 1, or rather we added the uppet ns : oe | ; LY 


Eccentric Collar 


deck to the standard trucks then in use , 
V- Piece 














in the shop. The upper decks were made 1 
so as to be interchangeable by lifting the : . 
four stakes from their sockets " 
Phe deck was divided into suitable size ti Frict 
pockets bv 1 ; rack. made loos — 
( facilitate ] \ dl, \ nd 
t 4,a slick 9 t ( 
rd card ! ber 
ul name T ( rd Any i¢ \ \ 





——— —— eee ] ‘ { tar Ne 





A ] sasaseeee see casas aeasenest Sees esas] 
a 





















































| k ¢ 
| 
| | 
| | 
; "1 
= a vanted | r repair \\ 
} 
i! ? AA 
PINAY AAAYMMYYN4W@09 , 
; ' ‘ 
Ry g 
estig 
] itt 
7 , ] 
uu cel 
the en ( lig wo 
‘ a 1 V-pi erted 
EIG,2 Americam Machinist, \-¥- ‘ Se yornt Hhese four 
| cd hee tte ct , 
Ho R t NTE} Hi N I - , 
< lath heult t le ( 
informatidh®. The back of the card sh wed lig. 2 shows ther mterchangeabl ints, and it was still more difficult t 
what parts were lacking when the truck upper deck made for holding arbors after drive out ever portion f the small V 
was loaded and if any piece was borrowed being ground, saving them from getting  picce witl hammer and chisel. No pins 
to be used on some other job this was bruised in handling. When at the grinder or other mechanical fastenings had beet 
noted on the back: both being properly or on the assembly floor the rack is lifted sed ] ' he r pieces t 
. ' 
checked when filled or replaced from the base and set upon the floor con gether 
+ “L-] ¢ . . . _ 2 ° 1 ° * * 
The stockkeeper loads the truck accord- venient to the work, using the wheeled When the joint was opened up a small 
ine to a list. with all scTews, bolts. pins, base mnhy f rr truel ng mount f nish-whit et hic 


i cups, wrenches, etc., and all standard Grand Rapids. Miel Fr ce J. Fry powder was f nd in it. but the quantity 
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was so small and knit so thoroughly with 
the steel that it was impossible to secure 
enough for analysis. 
this shaft was used for a worm and worm 
shaft, and even the small V-piece in the 
threads of the worm, after some months 


of use, show no tendency to loosen or 
come out. Examination shows that the 
shaft in the second press is built up in 
this same manner, and it is still doing 
good work after 55 years of use. 

[he iateresting question now arises as 
to how these pieces were put together, and 


especially so at that remote date, and in 


a new, half-settled State where it was 
probably necessary to haul all material 
overland by team from Cincinnati, or some 
center near there. What flux was used, 
and why were the V-pieces inserted? 
Who can tell? And who, in view of con 
ditions under which this work must have 
been done, feels like bragging of our 
modern mechanical development and skill? 

Tipton, Ind \. TIprontan 

Machining Half Bearings 
The illustrations show a method of ma 


chining the bronze half bearings X. 


faces A of these bearings are shaped in 


the usual Then the bearings with 
the 
ler platen and milled on both ends to the 
In Fig. 1 B an arbor 
with a taper shank fitted to the lathe spin- 
dle. 


and reamed, as shown at D. 


way. 


face 4 are clamped down on the mil 


required length. is 


The faceplate C has two holes drilled 


a straight-edge used to locate 


When the 


Fig. 2 


18 
the center of the faceplate C. 


pins  E, Fig. 2, are inserted in the holes 
D the lower part of the straight-edge is in 
the center of the faceplate. The half 
bearing is held in the left hand firmly 


against the faceplate C and the lower edge 











FIG. 1 


of the straight-edge. The graduations on 
the 


hole of the bearing being set accordingly. 


Fig. 2 show finished bore, the cored 


The fixture F is pinned on and revolves 
with B. The screw H in this fixture is 
tightened against the half bearing and 
holds it in place while the other half 
bearing is placed on top The — ship 
collar K is then placed on the arbor 


The main portion of 


MACHINING HALF BEARINGS 


will be borrowed. 
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the L 
against the faceplate. 
the bearings are now ready for turning. 


and nut clamps both securely 


H is released and 


The bearings are lettered or marked in 
pairs turned. The boring 
operation is done in the boring mill with 


as afe 


they 


the bearings held in a split chuck. 
Detroit, Mich. 


Cc. & 





A Nurling Tool for the Bench 
Lathe 
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An Improved Parallel Clamp 





The cut shows the tool which daily proves 
its superiority over one of the usual de 
sign I carry, but seldom use. 

The improvement consists in the two 
V's milled in each jaw. It is done quickly 
and accurately by gripping them side by 
side in the vise, lining up the screw holes 
then 
them point to point and cutting the longi 
tudinal V's from one cross V to the other 

The cross V should be largest as it is 


and cutting the cross V's; holding 








In fine-tool and instrument work and _ designed to be used on heavier work ow 
especially on repair work the need is ing to the longer leverage in this di 
> 
I “ lors 
Make One Left 
One Right 
= - . — } .088" 
= ye ~ 
em  . 
48 T.P.1 48 T.P.1. 48 T.P.1 1 
i ee y ys Daas Bees <1 fe 
a C = A) 3 2.5 F /2IN : P00 
— se. - ( x y. VY One Left-hand 
05 ry "07" Make Two One Right-hand 


Make One Make One 


\ NURLING TOOL 


often felt for a nurling tool which can be 
used in the regular bench lathe. The one 
shown was designed for this purpose. 

All parts were made from Jessop’s tool 
steel although any good steel will serve as 
to fit the 
holes after lapping them out to size and 


well, all bearings are ground 





mAs 
FIG. 2 | } 
3 y 
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the surfaces on all parts are ground to 
make a neat job. A varrety of nurls can 


be made to suit the fancy of the toolmaker 


or the requirements of the job and it will 
be surprising the number of times the tool 


In the one shown, all 


parts were made on a Pratt & Whitney 
bench lathe 


B. L. 


Greenfield, Mass. 


FOR 
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THE BENCH LATHE 


rection and to the point of grip (the cen 

of V’ being closer to the b 
screw. It » that the dis- 
the 


ters s) nding 
should be cut s 
tance from the near side of the V t 
slope of the nose is about the thickness 
of stock used for the clamp. 

Care should be taken to get the 


to 


right 





so as not ma 


proportion of this V 








he," 
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PARALLEL CLAMP 
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terially weaken the clamp whift getting a 
V large enough to be useful; 0.100 deep 
in 54-inch stock has stood up well under 
constant use for three years. 

The of all the V’s should be 
rounded off to protect them from the gen- 
eral wear of the tool. 


corners 


Jos. H. BENTLEY 
Middletown, Conn. 
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A Small Portable Drill Press 


In the installation of machinery it is 
often advisable to drill and tap a number 
of holes after the work is well under way; 
this necessitates the use of the ratchet, or 
if the hole is not too large it is often done 
with the breast drill, and sometimes these 
holes occur in such a position as to be 
dificult of access even with these tools. 
For just such work as this the little tool, 
shown in Figs. 1 and 2, is very useful. 

Fig. 1 shows the device in front view, 
while Fig. 2 is a side elevation sectioned 
on the vertical axis. The parts 4 and B, 
jointed as shown in Fig. 2, will allow of 
them being set at any angle. They are 
secured by the bolt / and the nut J, Fig. 1. 
A drill is inserted in the spindle C. The 
sleeve D is threaded into E to provide a 
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Making a Hexagonal Spring 
Chuck 


I had to make a spring chuck, Fig. 2, 
to hold the piece shown in Fig. 1, while 
being bored, tapped and faced in the 
hand screw machine, the piece being held 





FIG. I 
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by the hexagon which had already been 
milled to size. 

Acting on the suggestion of the boss I[ 
did the job by the following method, 


which had been used before in that shop 
for such jobs: 

In turning the blank, a recess the cor- 
rect depth and the diameter, across the 
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MAKING A HEXAGONAL SPRING CHUCK 
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A SMALL PORTABLE DRILL PRESS 


means of feeding the drill to the work. 
The part E, pivoting on a, can be swung 
through an entire circle, and located at 
any place on the elongated slot in B, and 
is secured by nut b, Fig. 2. In order to 
firmly clamp the parts together, A is split, 
as shown by dotted lines. The functions 
of the parts FGcH, together with the 
@peration and use to which the device may 
be put, are obvious to the average 
mechanic. 


Baltimore, Md. Ropert O’ NEAL. 


flats, of the hexagon was bored, a short 
fit the clearance hole at the 


back of the blank, and the blank mounted 


arbor made t 


on the index head with the head set ver- 
tically. 

A cutter was selected of a width a little 
wider than half the length of the hexagon 
flat. The side 
so as to coincide with the extreme diam- 


of the cutter was then set 


eter of the recess, and three cuts taken 
through to the bottom of the recess, in- 
dexing one-third turn for each Then, as 
the dotted lines representing the width of 
the cuts will indicate, we have remaining 
three sides f f the 


required size In use the piece is effi- 


perfect hexagon « 


ciently centered and driven by three sides. 

The chuck has three splits arranged, as 

shown. 
Manchester, Eng Grorce E. Gay. 


Cutting Taps to Allow for Shrink- 


age in Hardening 


Every toolmaker at some time or other 
has been up against the problem of making 
taps, particularly master taps, which must 
be extremely accurate as to pitch after 
hardening The kink shown herewith is 
useful in overcoming the difficulty. 

Cut a test piece in the regular way, the 
same size and shape as the tap to be made, 
harden and measure to determine varia- 
tion in shrinkage. To correct this the 
thread on the tap must be cut longer in 
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CUTTING TAPS AND ALLOWING 
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FOR SHRINKAGE IN HARDENING 
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pitch. 
feed gears is a very simple matter when 
understood. 
The sketch 
think 
Che principle is that of the triangle. 


shows the method, which | 
do not will need much description 
The 
base would be the center line of the lathe, 
marked C, which would produce the nor 
mal pitch; the drawing shows the piece 
set off center and the pitch will be the hy 
potenuse, which can be varied to suit the 
requirements, according to how much th« 
off center. 


tailstock is set The taper at 


tachment must be set so that its center 


line 4 is parallel with the work center 
line B, otherwise the piece will be cut 
taper. The same method may be found 


very useful in making half-thread taps if 
the pitch is not too coarse 


Grand Rapids, Mich F.C. Mason. 





A Tool for Making Chips 
Instead of Work 


This tool is designed for making chips, 
of a uniform size, which are to be analyzed 























by the chemist. It is made of 5¢-inch 
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A TOOL } MAKING CHIPS INSTEAD OF 
WORK 


square high-speed steel. Te 
top of the tool only is ground. The angle 


hled 


which 


resharpen the 


to which the tool 1s regulates the 


depth of the cut, may be anything 


between 10 degrees. Of 


the 


and 45 course, 


greater the angle the deeper the cut, 


and if too much metal is being taken off 


it heats and the chips may oxidize, which 


Is not permitted 


lhe accompanying sketch shows a tool 
with four cutting edges, but we make them 
with as high as eight 

The points of the tool are on an angle 


of to*degrees less than the parallel cut- 
ting edges lf these filed to 


angle of the 


edges are not 
than the 


will become jammed with 


a greater angl 
points, the slots 
metal and there will not be a clean separa- 
tion of the chips. In hardening care must 
tool too hot or the 
metal is liable to run and fill up the slots. 


Washington, D. C. 


be used not to vet the 


Cart Hypen. 


To do this without changing the 
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A Center Punch and a Burring 
Tool 


lig. 1 shows a precision puach used in 
laying out precision center work for close 


base is milled 


The 
shown, and rests on three feet; this ad- 


drilling. 











Tl 


FIG. 2 
FIG 1 fme im Machinist, V.1 
\ CENTER PUNCH AND A BURRING TOOL 


and better results are 
ld style 


mits of more light, 
obtained than with the having a 
peep hole and slot. 

Fig. 2 shows a hand 60-degree counter 


sink, which is very useful for burring or 
drilled or 
The tool is 


ball is 


m the body of the countersink and 


breaking the corners of holes 
sheet-metal work 


parts; the 


reamed in 


made in two 54-inch 
driven 
makes a nice rest in the palm of the hand 
when in use. 


Detroit. Mich '£ 


Convertible Draftsman’s Scale 


scales are a Starrett’s 


and a tle xible 


My most used 


steel draftsman’s scale scale. 
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CONVERTABLE DRAFTSMAN SCALE 


Che 


draftsman’s scale is divided into 
Sths, 16ths, 32ds and 64ths, and the flexible 
into 1ooths. Having had a call to layout 


drawings almost entirely in hundredths I 
found the flexible unhandy I did not 
wish to procure other suitable scales so | 


made a pair of spring clips to attach to my 





away, as 


December 30, 1909. 


draftsman’s scale as shown in the sketch. 
They are made of about 15 thousandths 
spring steel and tempered to procure a 
good stiff tension. I unscrewed the posts 
of the draftsman’s scale, passed the screw 
through a hole in the clip and re-assembled. 
Having the stock almost as wide as the 
scale and turned down over the end pre- 
vents any movement or loosening of the 
posts. The flexible scale is very easily 
slid in from the rear and pushed to the 
edge. This arrangement makes it easy for 
me to use the flexible scale in laying out 
drawings and gives me a variety of gradua- 
would not otherwise have 
Epw. J. LAWRENCE. 


tions which | 
on one scale. 
Havrisburg, Penn. 





A Fixture for Milling Taper 
Socket Tangs 


round-cornered — side 
The fix- 
ture is clamped and held in position on 


A gang of five 


milling machine cutters is used. 
the miller table by three bolts, the tongue 


i; fitting the slot in the table. The 
sockets Y held in position by the 


‘Ee 
OL_/i9] 


are 
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TAPER 


\ FIXTURE FOR 


MILLING SOC KET 


PANGS 
screws +f and clamps 8B and abut against 
the stop C. 

On releasing the screws 1 the coil 
springs on them, hold the clamp up clear 
of the sockets. Stop C is moved forward 
equal to the length of the elongated slot 
which allows it to clear the soekets. It 
is held in position but free to slide on the 
screws 2), as shown. 


Detroit, Mich. = &. ost 





A consular report from 
ing changes in 
during 1908 in 
that 


\ustria cover- 
motive-power machinery 
and factories of 
that the greatest ad- 


vance made during the year was in the 


shops 
country states 
use of electricity as a motive power. In 


many districts water has been 
widely utilized through the construction 


of electrica! 


power 


plants, furnishing many 


thousands of added horsepower, especial- 
ly for numerous small enterprises former- 
ly using other means of electricity for 
motive 


power. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Notes on Shop Heating 


Mr. Miller's shop-heating 
plants at page 899 interested me greatly 
because after giving very careful con- 
sideration to all the systems of heating 
for the new shop, we have just started 
in this very morning to put in the only 
system that he passes by with little, or 
is, the 


notes on 


worse than little comment; that 
vacuum system. 

After talking about each of these sys- 
tems with the engineers of the other sys- 
tems, the following facts seem to remain 
The fan-heater system costs 
under 
hot-water 


undisputed : 
least money to install and 
conditions least to run; the 

system costs the most to install and the 
least to run; the comfort of the shop 
depends less on the system installed than 
on the layout of the job. The more com- 
fortable the shop the more it costs for 


some 


original equipment. 

In_ this 
costs as quoted us were; for fan-heater 
system $2000, for vacuum steam $3500, 
for hot water $oq000. This last was a 
bona-fide figure, but I have 
doubted the sanity of the man behind it. 
Now, why did we pay nearly double for 
to, and 


particular building the first 


always 


a heating system than we had 
why didn’t we pay more and get a better 
one? 


FAN-HEATER SYSTEM 


In answer to the first question, let me 
say that there was a strong temptation to 
take advantage of the fan-heater system, 
and its low first cost. It takes up, how 
ever, a large space in the engine room 
which in our case we could ill afford to 
lose. The built 


into or onto the building, or else carried 


ducts must either be 
in sheet-iron boxes overhead in the first 
story. If they are carried overhead they 
obstruct light and make a too convenient 
dust. If inside the 


construction 


storage place for 


walls, the usual mill does 


not allow enough wall between 
windows to get the air ducts up past the 
beams without obstructing light. * The 
vall ducts add very considerably to the 


the fan 


Space 


cost of the more than 
men admit until you get your local con- 
tractor to figure on it. To cut that cost 
down they blow air in from only one 
side of the shop and then place the ducts 
as far apart as they dare; in some cases 
60 or 70 feet apart. The wider the shop 
the farther apart they can place them: 
usually as far apart as the shop is wide, 


system, 


a little Jess if they feel at all anxious 
about the results. For this reason this 
system is peculiarly adapted to shops 60 
or 8o feet wide. It is difficult to blow 
much further. 

Narrow shops, like ours, only 40 feet, 
have to have so many ducts that it is 
expensive. Ours if made of brick as they 


ought to be would have cost us about 


$1000, close to 


up the cost 
Another 


bringing 


what we actually paid. thing 


that affected our case was that a portion 
of the plant is cut up in small rooms 
Large open 


naturally 


which require to be heated. 
floors where the air can flow 
back to the fan room, make the return 
circulation easy, but small rooms demand 
an opening for the easy exit of air which 
in our case was both expensive and un 
desirable. Of course, this system of heat 
ing, as any other, cannot be economically 
maintained unless the same air is heated 
over and over. To heat fresh cold air 
from 0 degree to 60 degrees is an ex- 


pensive undertaking. 


Hot-wWATER SYSTEM 
The hot-water system is necessarily ex- 
pensive because of the considerable size 
of mains and returns and radiation. The 
must all be of one 


mains and returns 


size in the aggregate because water is 


incompressible. The radiation must be 


ample because the temperature of the 
water must be kept 


‘he hot-water men and the 


under 212 degrees. 
steam men 
seem to have two entirely different ideas 
a radiator effective; one, 
a drop 


as to making 
the hot-water man, allows only 
of 20 degrees to 30 degrees in passing 
through the whole circulation. The steam 
man tries to get all the drop he can but 


only succeeds in doing about the same 


thing, but he tries to get out more heat 
drop because if he can get 
condense in the radiator he 


on the same 
the steam to 
has the latent heat of the steam to use, 
Whether he gets it 
man in 


which is big item. 


or not depends more on_ the 
charge than on the system. 
Vacuum System 
The vacuum system may depend on ex- 
pensive automatic “check valves” as Mr. 
Miller calls them, but on more than one 
installation that IT know of these ther 


mostatic valves, for that is what they 
are, have had the thermostats pulled out 
as throttles on the re- 


ordinary 


and are run only 
turn from the radiator The 
radiator valve would be all right for this 


purpose if no one could monkey with the 


FOR THESE‘ 


ALSO 


adjustment. The valves that we are using 
are practically the same thing without a 
handle on top and a shield over the stem. 

The beauty of the vacuum 
that the water level of the boiler relative 


system is 


to the heating coils or radiators is not a 


matter. You can run more or 


serious 


less heat around your building by con- 


trolling the vacuum pump. The first cost 
installation of only 


is low, the 


on an medium size 


small size of the returns 


(carrying only water) is nearly enough 
to make up for the cost of connecting up 
pump so that the 
little greater than 


pulls the 


the exhaust vacuum 
first cost is only very 
the gravity-return system [t 
heat through for sure, 
when it ought to be down, and knocks 


even up grade 


all the rest of them into a cocked hat. 
Mass Con WISE. 


Springfield, 





Multiple Housings for Large 
Planers 


In the article under the above caption, 
on page 903, Mr. Towlson does not state 
what made for driving 


this planet Phe 


provisions were 
depth of cut and feed 
must have been very light, or some pro- 
vision made for extra driving power to 
overcome the extra load caused by adding 
tools \Machine-tool 


rule, build machines 


the extra cutting 
builders do not, as 
so heavy and with surplus power enough 
to allow putting on extra parts enough to 
triple the rated capacity of the machine. 
Mr. Towlson says it is the custom to fit 
the standards and the gap pieces to the 
benches, then put them on the planer and 
finish the tops six at a time, Any man 
with planer experience knows what it is 
to plane a piece when it is on stilts. It is 
almost impossible to keep one piece from 
chattering with any kind of a cut and feed. 
I would like to see how six would behave 
when all were being planed at one time. 


[ have had c¢ 


planers and their work and I believe by 


nsiderable experience with 


shimming and clamping these tables solidly 
to the planer table and using the proper 
amount of feed the saving in time over the 
former method with its necessary light cut 
and fine feed would be very much in- 
creased. 

The principle advanced by Mr. Towlson 
is, I think, very good, but it would re- 
quire a specially built planer, very rigidly 
constructed and very powerful to do the 
work economically. 


i we A. A. B. 


Pi ughk« epsit . 
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Inventing and Patenting 


It is a delight to read the communica- 
tion of your correspondent E. C. S. on 
“Inventing and Patenting,’ on page 880, 
I should like to meet E. C. S. 
lucid exposition of a subject in such few 
One 


Such a 


and well chosen words is a rarity. 
hardly looks for literature in a technical 
magazine, yet I venture to say the article 
better than 90 


referred to is infinitely 


per cent. of the efforts offered us in the 
Literary magazines, to say nothing of its 


sound “uncommon” sense. 


There has been, and probably will be, 


twaddle 


a tearsome 
about the 
few inventions myself, so I suppose I am 


amount. of written 


inventor. I plead guilty to a 
privileged to speak. 
Oh! 


phrase, doesn’t care a continental whether 


‘he “ultimate consumer,” happy 
or whether a 


not, but the 


a thing is patented or not, 


company has been formed or 


“inventor” often thinks the whole battle 
is won when the patent is issued and 
the -company formed, although infact 
the battle doesn’t really begin unt’. the 


tackled. The commercial 
conditions are what finally and absolutely 
test an Shall an 
absolved for having no commercial brains ? 
The 


A curious thing is the parallel develop- 


consumer is 
invention. inventor be 
merchant isn't. 


ment of ideas apparently not related, but 


which ultimately converge and_ unite. 

Witness how the underground trolley 

was born of the cable street railway. 
Inventors have wasted much effort on 


a two-spool lockstitch sewing machine, 


which for obvious reasons is a delusion, 


because a rough wooden spool can never 
be successfully used in a shuttle owing to 
the unevenness of tension it produces, 
and for other reasons that practical sew- 
ing-machine men understand. At the 
time the thread manufacturer is steadily 


revolving 


same 


from the small 


any manufacturing pur- 


getting away 


wooden sp ol for 


pose. The paper tube with a very large 
quantity of thread wound on_ helically 
has replaced it entirely. With this the 


. ap . 
thread is taken off the top without any 
At the same time from Switzer- 
the of thread with 


friction. 


land has come “cop” 


cut any bobbin, for embroidering-machine 
shuttles, which is also wound _ helically 
like the well known ball of twine, and 
from which the thread is drawn from 
the center, again without friction, and 
containing a much larger quantity of 


thread than can be put on a metal bobbin 


of any kind. 

The next step | expect will be the 
standardization of such “cops” of thread 
by the thread makers in conjunction witl 
the sewing-machine makers, and_ then, 
presto! All the efforts of the bi-spool in- 
ventors will be only a vain imagining, 
and all the troubles caused in high-speed 
lockstitch sewing machines owing to a 
revolving metal bobbin and uneven ten- 


AMERICAN MACHINIST 
sion, will disappear, but some inventors 
will never know it, and will still invent 
revolving bobbins. 
Ropert J. HEARNE. 


shuttles with large 


New York City. 





Another Silent Pawl 


In addition to the silent pawls shown on 
page 891, I should like to add one that has 
been used successfully for many years as 
a positive feeding device on an automatic 
machine operating at fairly high speed. 
The arm 
made to oscillate about the shaft S by a 
variable crank used for changing 
the length of feed. The ratchet disk R, 


which is keyed to the shaft, carries on its 


A carrying the pawls P P is 


throw 
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hub a hub H to which is riveted 
a piece of sheet steel D, in which are cut 
slots }) ¥ at 
with a radial line; 
driven pins YX, 
The device acts as follows: 
a counter-clockwise 


split 


an angle of about 45 degrees 
into the pawls are 
In feeding, 
the arm 4 moving in 
direction causes the pins Y X in the pawls 
P-P to the slot })’ }, thus 


forcing the pawls into engagement 


ride down in 
with 
the ratchet disks, thereby turning the de 


W he le. 


ride outward until they reach the end of 


vice as a Upon reversal the pins 
* 

the slots and then drag the sheet-steel 

piece, which has an adjusting screw in the 

split hub, back with them 

FrepeRIC S. WILLIAMS. 


Amsterdam, N. Y. 


December 30, 1909. 


Notes and Comments on Industrial 
Training 

Kindly allow me to encroach on your 
valuable space for the purpose of amplify- 
ing the remarks made by James Vose, on 
page 916. Mr. Vose is quite right in stat- 
ing that in England apprentices can be 
had for the asking; in fact, the supply is 
so plentiful that the apprentice has un- 
fortunately been used (or rather abused) 
by a good many employers as a means of 
obtaining cheap labor. Educational facili- 
ties are plentiful and the mechanic has 
plenty of opportunity to obtain knowledge, 
but the only advantage he gains is the 
knowledge, for not rise 
noticeably. graduates, 


wages do 
very Technical 
after a three or four years’ college course, 


his 


have to work for $3 or $4 per week, and 
their salaries rise very slowly, unless they 
happen to possess a considerable amount 
of influence, which will cause them to be 
pushed along, whether they merit it or not 
[he style of advertisements quoted by 
Mr. Vose are of weekly occurrence in all 
the technical jcurnals. 

The majority of English engineers are 
not earning much more than $15 per week 
Manufacturers do 
not need to pay high wages because the 
labor market is overstocked. America 
could obtain a large supply of trained and 
skilled men from England if it wasn’t for 
the labor contract law. But an 
married man of small 


when 30 years of age. 


average 
man, or a means 
doesn’t fancy leaving his own country to 
travel 3000 miles on the chance of finding 
a job at the journey’s end. 


New York. S. M. H. 





Worm and Spiral Gears 


the John R. 
Godfrey on page 939 of the December 2 
the AMERICAN MACHINIST on 


gears, say I do 


Referring to article by 
issue of 
not know 
whether he refers to a multiple drill de- 
and built by not, but 
but we have had such a device in use for 


worm would 


signed me or 
nine years on a large number of machines 
and our experience more than bears out 
the point he brings up. The main driving 
spiral which varies from 1 foot long in 
the small machines to 10 feet long in the 
largest, is 314 inches outside diameter, 5 


pitch, Ir teeth, 45-degree angle, cut 
from a solid bar of high-carbon steel, 
the feed worm on these same machines 


T 


being '%-inch pitch, single thread, about 


2 inches outside diameter. 
In nine vears we have no knowledge 
of one of the main spirals ever having 


given out, whereas in very hard service 


some of the worms and worm wheels 
have had to be replaced. This main 
spiral on the longer machines is sup- 


ported its entire length in a groove planed 
in the rail, so absolutely no 
chance for the gears to spring apart. 


there is 











December 30, 1900. 


From a rather extended experience 
vith worm and spiral gearing, I have 
mind spiral gears of 45 degrees angle 
r near there, give very satisfactory 
results, both as to efficiency and long 
life, but that-ordinary worm gearing of a 
few degrees angle is very unsatisfactory 
if worked either under heavy load or at 
uything like high speed. 

Moline, Ill. Witson P, Hunt. 





The Entropy System of Paying 
for Work 


Many a time in the past I have directed 
a little dig in the direction of W. Osborne 
without raising a ripple. Now I see he 
has got after me for my new system of 
Or rather his men have. 


paying for work. 
Evidently he (or they) read between the 
lines in my article, and I expect that I 
can see something of an interlinear edition 
of his: but there is one impression that 
readers of his article, whose eyesight is 
not so keen, will get that is not correct. 
That is the impression that I do not be- 
lieve that working people are honest. 

A man may not do what I wish he 
would, and yet be perfectly honest. He 
and I might do exactly opposit things 
under a given set of circumstances and 
yet both be honest. 

HONEST YET MISTAKEN 

To illustrate, let me tell about one man 
who worked for me some 15 years. At 
one time I had him on the lead-screw 
iob. He told me when | put him on it 
that he could not cut a good lead screw. 
That showed him honest at least, but he 
was mistaken, and I made him prove it. 
You can also judge that I thought he was 
honest because at the time my name was 
on the back of a note of his for a thousand 
or two without security. You will have 
to take my word for it that I still consider 
him perfectly honest. 

Now that man did not know anything 
about the proper rate to cut lead screws. 
He was, I believe, perfectly independent 
of any other man in the shop in all his 
actions. He got so he cut a good lead 
screw, but he was no quicker about it 
than the others had been. I mentioned to 
him that I could use more lead screws, 
but he said he was doing his level best. I 
suggested speeding up the lathe, taking a 
little heavier chip and letting the engine 
do the work while he looked on. He 
told me the same old story that he knew 
that that kind of steel could not be cut 
iny faster than he was doing it or it 
would tear up. I suggested giving the 
tool a trifle of clearance on the front side 
instead of letting it rub, and decreasing 
the clearance on the other side. He got 
mad. 

Then T had the tool-room man get out 
a dinkey pair of cutters like a_ thread- 
milling cutter, cut the same lead but left- 
hand, and with only one tooth milled out. 
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I explained to him that these were some- 
thing special that I had designed with 
considerable scientific research and asked 
him to try them out while | was there. 
We worked over those things until we 
were getting out lead screws in less than 
half the old time, and he went on using 
them for six months and piling up work 
to beat the band. 

notice that he 


One day I happened to 


had the old-style tools in and was work 


ing away with them. He explained that 
of the circular cutters 
and had put in a tool to run until I got 
The tool worked so well 
that he ground up another for the back 
tool. Said he liked the old-style tool better 
and thought that he could do better than 
with the circular cutter. We never made 


he had broken one 


him a new one. 


him any more cutters 

Now that chap was perfectly honest, 
but he was mistaken. I believe that nine 
imen out of ten are mistaken, this ‘n- 
cludes Osborne and myself, in their judg- 
ment of the best way to do a job of any 
kind. By the way, this man I was telling 
about was raised in the Oil Country. He 
says Osborne’s yarns are not a circum 
uld tell if he 
Some he told me to 


Stance to some 
stopped to think 
were too fishy for me to repeat 

Well! now you see, I have no fault to 
find with the men with whom I have been 
thrown in contact on the score of 
What I do feel is that there is no educa- 
tional influence that will beat dollars and 


cents in its quick and permanent effect 


THE Farr Day’s Wi RE IDEA 
We have foundries here in town wher 
a bench hand puts up 24 flasks in a day 
We have other foundries where they put 
up anywhere from 50 to 75. The first 
ones are on day pay, the others on piec« 
work under a set of men who have not 
cut rates for years and whose employees 
respect them. Now I have personal friends 
at the benches in both kinds of places, and 
no one wants to tell me that they are not 
honest; that is, unless he does it over the 
telephone. Those men that are putting up 
24 flasks for $3 honestly believe that tl 
are doing all that their $3 pays for. They 
l 


are all willing to do more but not 


they are paid for it lo do more work 
would mean more exertion; it would mean 
giving up more of what they have to sell, 


and they do not see any more reason why 


they should do that than they do for rais- 
ing their own bid at an auction 


I confess that I do not see how they can 


be criticized for their attitude. If it was 
my case I should do just what I have don 
in the past and not very long ago either 


I would do all the work that I thought I 
could without injury to my health and 
then ask for pay in proportion to my work 
If I did not get it I would get another job 


and get out. Of course, if your old em 
ployer has to pay your successor more 
money for the same work than you asked 
him, it doesn’t help your pocket-book but 


i 
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it does your feelings. Your new employer 
may be willing to pay for what you do; if 
he is not willing; move on! 

Many men are not so situated that they 
can pick up and move to better paying 
places; many have houses of their own on 
which they are making regular payments. 
They live in their houses and could not 
afford to go anywhere else to pay rent 
for the sake of a better job. These men 
are perfectly honest, in not doing more 
than custom demands. Their employers 
may be honest and they may not, but I 


suspect that out of a hundred employers 


and employees there are more employers 
who take unfair advantage than em- 
ployees. Take any shop where a standard 
amount is understood to be a “fair day's 
work” and non f the men exceed it 
Whose f t is it Usually the proprie- 
tor’s He has demanded too much for 
his money, has not rewarded extra effort 
with extra pay, nd h effectually 


ittempt to raise the stand- 


sque Iche d every 


ard. 
THe Entropy SysteM AGAIN 

By the Entropy svstem, which is more 
re l p t han I tl eht wl | 19- 
gested it n employer could not ta 
price I ll He ld regulate t] 1K 
somewhat | giving good tacilitié nd 
by offern ch treatment as w ep 

good er of active workers VS 
inder his roof to bid for jobs 

Dake e that cam Dp i 
We want to put down a concrets in 
the boilet lled up tw 1S 
One said, “We will put that in for $1.50 
per ( re 1 The ther 1 “We 
eed tl "\ ] t this season, w will put 
won t SI 5 An hour later the ( id 

m ra p and 1 that the ld 
do it for $1.25, but tl had lway 
charged $1.55 1 thev avanted us t eep 
it darl Thev explained that had 
nother b of le work « } lnte1 
tl wanted to p their men t C1 
nd r job w d just fill their ne ind 
tl vanted to have it even if tl lost 

loll or tw 

Now 1] Entropy stem simp! plies 
this thi n instead of fit nd 
to small one-1 iobs rather thar reer 
obs where n ve » work in gangs, 
like thi 

Whether this thing can be applied to 
college prof s or not, as Osborne sug- 
gests, I do not know, but I think it would 
be a mighty good thing to try Just for 
amusement I asked one of them since 
reading Osborne’s article if he was getting 
all the money he thought he ought to. 
“No,” he said, “You know pretty well that 
we are paid pretty slim salaries.” “Yes,” 


I said, “but you do pretty slim work. 
Suppose thev offered you 50 per cent. 
more money if vou would do 100 per cent. 
more work?” “I would take it up in a 
could too. The worst of 


it is these chaps all know what 


S¢ cond es The \ 
snaps 
they've got and they don't propose very 
often to give it up 
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Of course, if Osborne c: here and 
talked with this same 
heard a 


We On 


professor he would 


have long tale of woe about 


underpay and overwork, but when a man 


who has just about a $3 a day head on 
his shoulders can go into a college and 
draw a dollar and a half an hour for his 
actual teaching time, vou could get a 
pretty good line on the actual condition 
of things. They do just the same thing 
the man in the shop on day pay ‘does 
They find out what the usual salary is, 
and they find that it is low. They find 
out what the usual amount of labor is 
and it is pretty low, but the two seem to 
just about match up. He honestly thinks 
that he earns all he gets and he honestly 
believes that if he earned more he would 
not get it, and I agree with him. The 
board of trustees that see him earn more 


than he gets, and refuse to pay for what 


he has done only have themselves to ex 


amine as to honesty 
No Day's 


THING As A F 


Work 


SUCH \Ik 


tells 


deesn't know what 


that “the boss that 
a day's work its, is the 


to 


Barney us 


who is the hardest 


be 


one please.” 


is right they must a hard lot to please, 


for I do not happen to have run across 
one that did know, and | do not expect to 
unless it happens by accident. Fact. is, 


there is no such thing as a “fair day's 
work.” 

Barney and I might alternate day after 
Possi 


each than | have: 


day sweeping the same 
bly B: 


possibly I have a better digestion; 


shop floor. 
rnev has a longer r 
possibly 


he has less to worry him at home; 


possi- 
bly the men like me and will stand out of 
my way and will not keep me waiting to 
do a little fanevy sweeping around the drill 
press, possibly Barney doesn't like to stop 


and talk so well; possibly | 
to 


am more par- 


ticular nove that casting that has stood 


up against the third post from the office 
for th 


past 10 vears. Just possibly, you 
know, I might averag floor 


three hours and 


to sweep that 


in Barney might average 


Tour 
Now we will suppose that Barney’s and 


my rich uncle dies and leaves 


us money 
enough to buy out the shop. We hire a 
m t weep it. We know how long it 
took us and we both know that the boss 
vt pretty good to us let us take so 
long, we make the new man hustle and 
do it in two hours By and by he quits: 
i it s too hard w I We hire an- 
ther: he takes 2 hours, and we wink 
t it and \ It's a shame to see how 
the b ire degenerating: when we were 
unger we could have swept this place 
out in an he ur and never felt it.” By and 
we lose sight of th floor-sweeping 
rd and it gets d in three or four 
| and ¢ vthing moves along swim- 
ly Curious world we live — in, 
isn't it 
Springfield, M ENTROPY 
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Making an Accurate Pin 








Referring to the article at page 838, 
under the above title, | would advocate as 
the remedy changing the design and mak- 
ing it like the sketch herewith. The pin, 
—— ——7E ~ ~ - SS 
. S 

7 Included Angle 20 
American Machinist 
SUGGESTED FORM OF PIN 
if made as shown in Mr. Jones’ sketch 
can only drop out of its own weight when 
the fit is loose at the small end and all 
the bearing is near the top where the 


curve has angularity enough to release it; 
the bearing being above on the large part 
the point will not he held extremely rigid 
It is not practical to make it in large quan- 
tities and expect the point to fit closer 
than 0.001 inch. : 


Baltimore, Md. Don Carros Auton. 





A Nut Lock 


To the objections raised by Mr. Strauss 
on page 918, referring to the 


should like to 


lock on 
that it 


nut 


pege 670, | state 











Section A-A 
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DRILLING FOR THE NUT LOCK 


was published as a useful idea and not 


as 
a commercial proposition. 

While | would not say that a useful 
idea cannot be developed into a com- 
mercial proposition, I think, the space in 
the AMERICAN MIACHINIST vevoted to 
practical letters is really a trouble saver 
for its readers, if one is up against a 
problem that cannot be solved by every- 
day standard methods \t least that is 
the use I get out of this particular column. 

There are two principles made use of 
in nut locks: the positive stop and fric 
tion between the thread of nut and bolt 

The latter method was employed, when 
I made the special lock nut, which was 


nded to keep in place, but to 
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tighten when there was any tendency to 
The for 14-inch 
'g-ineh cotter ground to fi 
hole, and it did not ap 
pear as if there was any danger of “bust 


unscrew. taper pin a 
nut 


the 


was 
thread 


a 
and 
ing” the nut while locking ijt. 
The fixture used for drilling the hole 
square nuts herewith. Thx 
of the thread at th 
complement of the hole drilled in the nut 
at this point. 
Newark, N. J. 


in is shown 


part cut out a is 


ARTHUR Lowry 





Sawing Thin Brass or Copper 
Tubing 


On page 875, P. J. A. tells about -saw 
ing thin brass tubing with a hack saw 
\ few months ago | had 14,000 copper 


ferrules to cut from 8-foot lengths of thir 
tubing. I first tried the hack-saw method 
which resulted in many broken blades an 


distortion of the tubing, caused by clamp 


ing them in the hack-saw vise. I ther 
took a 5-inch fine toothed wood saw and 
put it on the emery grinder arbor, and 
clamped an iron block to the grinder rest 


to gage the ferrules for length and went 
ahead, sawing the copper ferrules about 
as fast as I could push the stock through 
Wis. J. A. RavueGur. 


[ Electrotypers ordinary 


Janesville, 


use an buz 


saw for cutting electrotypes, copper half 
the 
tool is used for slitting brass and copper 


strips for grilles.—Eb] 


tones, ete., and in brass mills san 





A Spring Winding Rig 





I notice an article on page 837, on a de 
vice for winding initial tension closed coil 
springs, and I wish to take exception t 
the that the described 
left nothing to be desired. 


statement devic 
It is quite ob 
of th 


crush th 


casual 
the 
wire, and this naturally 


from a 
that 


vious inspection 


scheme rollers will 
result 
the wir 


would lie with the longest portion of thi 


would 
a spring of uneven tension, 


h 


as 


oval section sometimes in one position and 
sometimes in another. 
ma 


Having had occasion devise 


for 


to 
springs of this char 
acter, I have found that the principal ob 


a 


chine winding 


jection to feeding the wire into the curl. 


ing mechanism with rollers was the in- 


evitable flattening and irregular section 


which would result from the tension nec- 
rollers, in order t 
Of 


all the spring-coiling machines that have 


essarily applied to the 
grip the wire for feeding purposes 


come to my attention there are none which 
will wind a closed coil spring of uniform 
initial tension, and while the problem on 
its surface seems very simple, its solution 
will be found extremely difficult. 
CLARENCE CARSON 


Day ton, Ohio 
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A New Fusion Welding Torch, 


1909. 


and How to Weld Different 


By 


In most of 





Metals 


W. I. ReicH 





the chemical reactions we 
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needle valve. At the bottom is a fuse 


plug, which will melt in case of fire, al- 
lowing the acetylene to escape in a small 


stream that will ignite and burn out the 


Chere are eight interc 
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tip, which is fastened by 


unien and a ground joint to 


able tips for welding metal from 1/64 to 


whole contents, without explosion. The Each tip contains a mixing 
acetylene regulator, with a range oft pres- il oxygen ind icetvlene 


sure from o to I0 pounds, is scre wed on 


which are complete in and 


to the tank; one end of the rubber tube size of tip and make the 
is fastened to the regulator and the f The head contains a 


other end to the lower tube of the blow- 






































find that heat plays a very important pipe. channels d « heas 
part. Heat maintains life in animals and se of hack flash and 
plants and will separate and unite metals. New Wetpinc Torcu may clog up the tip will 
Oxygen and acetylene, employed judi The blowpipe, as shown in Fig. 1, is . . 
ciously, will produce a very useful tem 
perature, that may be used for uniting 
metals by the autogenous or fusion-weld- Y : 
ing process. \ 
The simplest welding installation is the \ 
one using both gases in compressed form, j 
which makes the apparatus portable. f 
Furthermore the gases employed thus ars ; Ay 
more pure th when made in compara 
tively small generators. The oxyg can | 
be purcl ised ste | | tties OW rOr 2 
cents ind le pe cubi foot ind \ , 
cetylen¢ for ents whereas, oxygen / . 
( Ino be I che iper tl l 3 cents / 
by the potassium | ess, Or 2 cents 
by the chlorate of calcium process, and 
the cost of acetylene generation will r 
up to 1 cent per cubic { not t 
ing maint sink f d / 
additi l insur due t east re 
risk 
Che portable w g apparatus n- 
prises oxygen cylinders, acetylene tanks, FIG, 2 FIG, 3 FIG. 4 
Llowpipe. rubber tubing. gas-pr ire Neutral Flame Elame with Excess of Flame with Excess of 
, a 1 1 , Acetylene Oxygen 
regulatoi for both gases and welding Pokey ee 
goggles. OXY-ACETYLENE WELDING FLAMI 
‘ H H 
| t lose ft w- 
- | ¢ > viy I y ( 
{ ? t) 
( t] v 
me ly e* 
vi en 
N th 
ew ly S 
FIG. I. NEW OXY-ACETYLENE WELDING TORCH 
, 
| | M OxXV¢ | tles oT the oh- 1 ] ‘ ‘ tribes thy LOT t 
pre Ss < 1 f , TSO ( ] c ‘ ‘ \ 
square i f tvlene p \ 
needle valve ry xygen re vith f 5 l 
a range of pressure f 0 to so ( cK turt t t that t 
hose is fastened tightly with a wir lamp ine for oxvgen ji nsideral smaller xvger will bur tl metal nd too 
t< the 1 lat ad t t] tul t t l t t Che 
of the blow] | t t t the 
| ( icet | 1 k T - t t OK ) t ( ] t ? t sa 
evlinders led ith best | t é the 1] ‘ { f ] , for 
the latter one of the constituents of wood while th tvlene is t shut off until teel weldi: iy 2, 3 1 4 show 
alcohol. This makes the use of acetylene ab- the handle has been turned 30 degrees to respectively tl tral h 
solutely safe, inasmuch as the acetone will the left. tyle 1 ¢ enneeiie ewereds rh 
absorb the acetylene under pressure and [he head of the torch is designed so flame n be isily tested. bv turnine 


will liberate it by opening slowly the as to keep. the o1ses eparated until ’ little 1 r acetvlene or 
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Both will tend to lengthen the second bottom of the joint and every now and with combined stresses of bending and 


cone. then dip it in the flux. Use very little tension, add about 25 per cent. of metal 

The bright cone should be about 1/16 flux as too much will weaken the joint from the welding stick. It is alse ad- 
inch from the metal during the welding and harden it. After welding, heat the’ visable to hammer all steel over 4% inch 
operation. ‘Touching of the metal or the surrounding metal to a red heat and the’ thick with about a 1I-pound round-head 
welding stick with the end of the tip joint is finished. hammer, right after the joint is com 


will cause, in most cases, a back flash. ~——— pleted. Heat the surrounding metal to a 


MAKING STEEL 
If that happened, the cock must be turned red heat and hammer the joint, with 
" : For steel the welding stick should be J 


: rapid and light blows, until cooled to a 
a good grade of soft open-hearth steel 


dark red heat. Never hammer after that, 





off and the torch relighted again. 
lo stop for a short time, close the 
torch cock quickly and shut off the as the joint may crack if the steel plates 





oxygen needle valve on the cylinder; contain over 0.03 per cent. sulphur. 
otherwise the oxygen may leak through Steel, plates or pipes, not over % inch 
and rupture the rubber tube. For a thick, can sometimes be butted together 
lenger stop, close, in addition to the without chamfering the edges. In such 
case the edges are left apart a distance 


above, the acetylene valve on tank. 
of about one-half the thickness of the 


The blowpipe may become overheated 
metal, and the upper edge is broken down 
with the flame until the bottom is filled 
up, then metal is added from the welding 
stick. Overload the joint, if permissible, 


by working on heavy pieces, in which 
case turn off the gases and dip the torch 
in cold water. 

The tip should be examined before at- 
and hammer it. 

To weld a crack in the middle of a 
keavy steel plate, chamfer the edges from 


taching to the torch and if observed, 
cleaned out with a brass or copper pin 
as still might injure the tip. 

Preheat all metals, if possible, to save one side, or if over ™% inch thick, from 
both sides. Then heat the metal be- 
yond the crack to a distance of three 
times the thickness of the plate. Thus 
the crack will open and the welding can 


gas and to equalize the internal strain, 
The welder should protect himself from 


the heat radiation of large heated pieces, 











by means of asbestos blankets; just leav- 





ing a sufficient opening for welding. be commenced. 

It is advisable for be ginners to ex FIG. 5. OUTSIDE OF WELDED TRANSMISSION 
veriment for a day or two on '%-inch “ACE 3 
1 é CASE WELDING ALUMINUM 
steel, which can be welded without a 
welding stick. The joint should be teste@ W!T* ‘rom s to 4 inch; preferably Nor Che welding of aluminum is the most 
by breaking it. The seam may be de- Way iron (American). The flame must difficult of all the metals, on account of 
fective, either by not welding through have the proper mixture as too much the oxide that forms during the fusion 
or by burning it Do not experiment acetylene will produce a cast iron of the Tye¢ melting point of the metal is only 


with various kinds of metals until the Dest steel and too much oxygen will make apoyt 1200 degrees Fahrenheit, and yet 


it brittle and spongy. The flame should 


lg-inch steel welding is mastered. For ; gtr we cannot unite a joint by means of an 
work over 3/16 inch in thickness, chamfer "Ot mak the steel flow like liquid, OF ordinary flame owing to the rapid forma- 
the edges 45 degrees and add metal from Produce a foam on the surface, as this tion of the oxide, which has a melting 
a welding stick, after the part to be point of over 4500 degrees Fahrenheit. 
welded is in fusion, down to the bottom. Furthermore the density of that oxide 





The welding stick, when fusing, must is greater than the fused metal. 


be in contact with the bottom of the Aluminum castings should be heated to 
fused metal from 400 to 500 degrees before welding, 
Do not use either too large or too to take care of the expansion. For cast- 
ings over 3/16 inch thick it is sufficient 


to heat the joint with the blowpipe until 


small a tip Che proper size flame will 
melt the metal to a plastic condition. If 


the flame is too small, the radiation will the edges become soft and plastic, thence 














chill the joint, the fusion will be very scrape off the formed oxide with a flat 
much localized, and the joint will be in steel rod; after which concentrate the 
most cases burned. Too large a flame heat to make the edges flow and weld 
will overheat the joint and will burn or in an aluminum stick of the same quality 
even evaporate some of the chemical con as the casting, or better. A missing 
stituent f the metal, making the joint piece or lug can be welded on by making 
poro a mold of its shape from fireclay lined 
with asbestos. After welding, cover the 

Wetpinc Cast Tron casting carefully with an asbestos blanket 

In welding cast iron, all heavy cast or hot sand, to guard against cracks 

ings should be heated without warping Aluminum sheets less than ™_= inch 
them \fter welding, cover the piece if FIG. 6. INSIDE OF WELDED TRANSMISSION thick are more difficult to weld. We 
possible, either with asbestos or sand so CASI cannot employ the mechanical method for 
it will cool slowly For a welding stick the removal of the oxide, since we wou!d 
us¢ ist-iron rods from ™% to % inch 1s in indication of burning out the break through the thin sheet before th: 
thick. and about 12 inches long, that are hemical constituents of the steel that joint is formed The oxide in this case 
rich in silica, so as to make the weld leaves the joint in a porous condition is removed by chemical means, that will 
soft. For a flux, use equal parts of borax Phe torch should be moved in a circle, lower the melting point of the oxide. The 
and washing soda. In making the weld, removing the flame slightly after each best results are obtained by using a flux, 
heat the joint until fusion takes place’ turn and driving the metal always to the made of a mixture of the chlorides of 
and heat the welding stick a little and center with the flame potassium, sodium and lithium, and a 
dip it in the flux: then fuse it into the When welding long joints in plates, small trace of florid f potassium. The 
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joint is heated with the blowpipe; the 
flux applied; the end of the pure alumi- 
num welding stick heated and dipped in 
the flux in the usual manner to weld the 
joint. 

In Figs. 5 and 6 is shown the outstde 
and inside of a transmission-gear case 
from a 1905 Mercedes 40-45-horsepower 
automobile, in which a large bevel gear 
broke and pushed through the bottom of 
the case at A, making an oblong hole 
about 3% inches long. At B the reverse 
gear is fastened and this also pushed out 
carrying part of the case with it. The 
case also split at C and D and the lug at 
E broke off short. 

The case was mended, as shown, by 
fusing new metal into the holes formed 
at A and B; filling up the cracks at C 
and D with molten metal that was fused 
to the original metal in the case, and 
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SPINNING A BRASS BOWL 
building on a new lug at E. This job was 
dene at the Berger Machine Works, 
Brooklyn, N. Y l 


paratus described above. 


with the torch and ap- 


It took four hours to complete the job 


and 40 cubic feet of acetylene and 50 
cubic feet ( f oxvgen were Cc nsumed in 
the operation. Extra metal was allowed 


1 wherever it did not interfere 


with working parts. The greatest di 


cl Ity to overcome in 1 iob of this kins 
is to prevent new cracks from forming 
and a warping of the case from the ex 
pansion and contraction of the metal 
‘aused by the heating and cooling Phis 


1 


can only be done by preheating the case 
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Spinning a Brass Bowl 


We are so accustomed to the stamping 
of the sheet-metal work that usually we 
forget that spinning operations are still 
used in a great many instances, such as 
bowls, jardiniéres and in some forms of 
lamp bodies. As spinning is comparatively 
unknown, being confined to a small branch 
of the metal-working industry, the fol 
lowing sketches secured at the shop of 
Chadwick Bros., Hamilton, Ontario, Can- 
ada, may be of interest 

Beginning with the blank shown in Fig. 
1, which is punched out in a large press, 
the first spinning operation is shown 
in Fig. 2. The blank is placed over the 
centering pin, which can be either on the 
forming block 8B, or in the revolving 
center C and not only centers the blank 
but also holds it firmly in position during 


a} pf 
‘ BS 





the spinning operation. While the hole 
is not absolutely necessary it is usually 
found on any except the lightest mate 
rial. The forming block B is usually of 
maple and this screws on the nose of the 
lathe spindle. The disk is driven by the 
inst the 


pressure of the maple block aga 
revolving center C and the tool, having a 
rounded end so as to avoid all cutting ac- 
tion, is held ona hand T-rest in about the 
position shown and kept against the re- 
volving sheet until it conforms to the con- 
f the maple block. 

fter this has been spun over to about 


the shape of the dotted lines, it is removed 


tour o 


for annealing, which becomes necessary 
aft 


er a little working as the sheet brass 


becomes quite brittle from the surface ten 


sion or temper produced by the pressur« 


of the tool 


Before considering thi spinning to 
shape it will be 1] er to have a look at 
the forms used and the w which they 

re constructed rhe shaft s shown 
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has an annular opening to receive the end 


of the pieces Aad that go to make up 
the form 
These forms are constructed of a num 


, 
hown in Fig. 5, which gi 


ber of pieces as § 
together something as indicated in the 
end view in Fig. 6, using the shaft B as a 


center and being held in position by the 


annular grove in the chuck ( After 
these hay bee sembled around = th 
shaft B, the annealed blank which h 

been partially spun is again placed in the 
machine nd forced to conform to. the 


outline of the form inside as indicated in 
lig. 3. The rolled-over lip is made with 
out any special form being provided, by 
the careful manipulation of the spinning 
tools 

It is necessary to have the forms con 
tain a few straight-sided pieces ; 
1A AA, Fig. 6, for as soon as the pie 
is finished the tail center is drawn bac’ 
and the whole thing pulled off the shaft 
B. If all the cuts were radial it would 
be impossible to take out the pieces which 
go to make up the form, but by having 
several pieces with straight sides which 
can be readily tipped toward the center 
and removed this is overcome. 

After the = straight-sided pieces are 
picked out it is easy to remove the others 
from the inside of the bowl, and after this 
is done they are easily reassembled on 
shaft B so as to be in position for the 
next bowl. 


A Novet Strep BEARING 


an interesting step bear- 


72 
N 
s 
= 
$ 
s 


ing on a number of these spinning lathes. 
A hardened pin P extends from the back 
end of the lathe spindle and rests against 
the hardened stecl wheel A, which - is 
mounted in e extension bracket at the 
back of the headstock, as shown in 
outline. It will be noticed that the spindle 
point B is a little above and to one side 


of the center of the wheel A so that it 


imparts a very slow rotary movement to 
the wheel, which constantly brings a new 
surface into contact with the end of B, 
and distributes the wear in a very satis 
factory manner. This form of step bear- 
ing is said to be giving very good results 


be easily made or re- 


What will probably be the most import- 
t aviation meet in this count this 
winter is scheduled to take in Los An- 
eles ( ] 1 T ] \ 10 to 20 \t i 
re mee re f the directors of the 
\c ( l b of Am« ( t was lecided to 
S this mee 1 far sow ld con 
f to the rules of the International 
\ 1 Federation ry viation 
meet wil yrobabl el ler the 
) ] \é1 ( | f ( torn 
which will be resp le for it ‘ 
! ) rT t 4 
pi being carri t as 
Ive ent la k 








Cylinder Work in the Pierce 
Shops 


The milling machine illustrated is one 


f the best examples we show- 


know of 


he development of special machinery 


for use in automobile work and the way 


tools are designed and 


in which expensive 
built for one particular operation. This 
is a new nine-spindle milling machine in 
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shows how the end adjustment of the 
spindles is secured and maintained by the 
which are also used at the other 
This allows very fine 


lock nuts, 
ends of the quills. 
adjustment in setting up the machine. 
The action of the milling cutters is very 
plain, the lower pair milling the sides of 
the cylinder base, the next pair both the 
sides of the cylinder and also the faces of 
the lower end of the valve-chamber open- 


Guards are provided on the two 
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shown in Fig. 2. Fig. 2 shows the table 
of this machine, also a view of the cutters 
at the extreme right. The uprights on the 
fixture fit the first bore in each pair of 
cylinders, which are located both from the 
bore and the dowel pins shown in the face 
of the fixture. 
of the way or removed as the case may 


The clamps are thrown out 


be and the cylinders placed over these col- 
umns and located by the dowels. At the 
top of the column is a split bushing which 














MILLING A CYLINDER WITH 


NINE 


FIG. 2. THE 


CUTTERS 


FIXTURE 








FOR HOLDING CYLINDERS 
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( hat 
rf * 1 } 1 +1 
| ry ne thread on th 
a 0! as +1) 
ends re milli chine spindle quills 


CH I + 

‘ to keep tl | the 

e wit t t | 

\\ nd that th 

f P ~~ s 

| f is wi 1 with 

i ( K 1 Guid ( the Pierce 

p! d that tl details were worked 

and the machine built by Beaman & 
Snuth, Providence, R. I. 

lhe evlinders to be milled are mounted 

on substantial and ingenious fixtures 


\LVE CHAMBER BEING BORED 
pands into the bore of the cylinder and 
vy further mover t tends to draw it 
wn nearer to the base 
The six clamps shown hold the base 
nlv to tl xture which in this way is 

enabled to withstand the strain imposed 


by feeding the work against the nine cut 
rhis insures duplication and 
also indicates that no 


change in cylinder design is contemplated 


ters at once. 


very clearly radical 


the near future. 


il 
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BorING VALVE CHAMBER HOLES 


Instead of boring the valve chamber 
holes under a drill plant or some similar 
way by means of a jig they are taken to a 
large Gisholt machine which has the fix- 
Fig. 3 mounted its 


consists of a 


shown in on 
This 


body casting YX, 


ture 
spindle. substantial 


which carries an inner 
circular piece on which is mounted the 
three-lobed piece A for centering the bore 
of one cylinder of the pair, the tool-bar 
guiding holes DD and the 
The lead counterweight 
the 


whole fixture so that it may be run at a 


supports or 
dowel pins B B. 
C simply balances the overhang of 


reasonable speed. 

In Fig. 4 a pair of cylinders is shown 
mounted on this fixture, being held against 
the central picce by the bolt and washer 
on the extension of .4. One valve cham- 
ber is being bored and the way in which 
the end of the boring bar is supported in 
B can be clearly seen. After this hole is 
bored the indexing pin used locates the 
central piece carrying the work in a new 
position so that the next valve chamber 
can be bored in the correct position. This 
the 
clearly and gives an idea of its substantial 
proportions. This 
used on a vertical mill should it be found 


also shows counterweight C more 


fixture can be readily 


desirable at any time. 


F. Bae ten 





Automatic Temperature Control 
Instrument 


The latest thing in the heat-treatment 
of steel is the machine for automatically 
controlling the 
that is shown in the following illustrations. 
This has 
been designed and perfected by the Amer- 


temperature of furnaces 


is a very ingenious device that 


ican Gas Furnace Company and it has 
taken several years of study, experiment- 
ing and labor to overcome the many dif- 
ficulties that presented themselves. 


As 


uring the high temperatures that are 


pyrometers are required for meas- 


used 


in heat-treating steel in order to make an 


instrument that would accurately control 
the temperatures inside the furnace, it be- 
came imperative to start operations from 
the pointer that indicates the temperaturs 


This was the most difficult proposition as 
the pointer must be left free to oscillate 
and forth as the e rises 


temperatur 
1 


he action of this poin 


the 


would 


would soon throw 


pyrometer out of 


true and ruin it for accurate temperature 
readings 
At the same time it was necessary to have 


power cnougn to instantaneously open 


close the gas and air valves that admit this 
fuel to the 
had to 


to control 


furnace. The mechanism also 


be positive in its action in order 


the temperature within 5 or 
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And to make 
it practically useful, it was necessary to 
the as .near fool-proof 
as possible. all 
accomplished in the instrument shown at- 
tached to the 1, and the 
has im- 


1o degrees of a given point. 
make instrument 

These things have been 
furnace in 
apparatus added a 
provement to the hardening room. 

In Fig. 
is inserted into the furnace at 
the indicator B. 


Fig, 
much needed 
1 the thermo couple, or hot end, 
A and con- 


nected to recording 


mechanism is shown on a_ larger 
scale in Fig. 2. At D is located a thumb 


screw that revolves the disk: and moves 


ating 


the pointer F with its arms G to the tem 


perature at which it is desired to maintain 


the furnace The arms G, as well as the 


the | 


mechanism, are operated by) 


fan located in th 


rest of 
power supplied from a 
case J. This is revolved by a current of 
air that is sent through a 14-inch, pipe and 
blows against the blades of the fan. 


























INSTRUMENT FOR AUTOMATICALLY 


FIG, I. 


Underneath this in the case, is 


controls the mechanism that 


paratus that 


opens and closes the valves, and at C is 
located the \ lve opel 1 4 nd cl sing 
mechanism. The case is supplied with a 
lock so that the instrument cannot b 
tampered with when it ce set for a 
given temperature. The mechanism of the 
instrument is propelled by a | current 
of air that is taken from th ne supply 
that furnishes the furnace with its blast 


ing the temperature in- 


mperature-control oper 


CONTROLLING TEMPERATURE OF FURNACES 


1 
; 


ow the arms G operate is best shown 
H G of t best sl 


by the drawing, Fig. 3, which is a view 


that looks down on their top. 


temperature rises in the furnace, the in 
cdicator p ter / travels to the 1 nt nt 
It p ler the left-hand arm G, wl 

1 M ti \ nd comes ( t 
‘ it] t T g] t ] I I l (7 which i> ‘ nN 
stant lating in and out of the slot 
/ Wh it ar ( t th OSItION ] vn 
the right-hand ar G grips it for an in 
stant, and this trips the arm and throws 


the position shown by the left 
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he left to record the lowering’ the disk S means a motion of 1/64 of an 


hand G so that the indicator pointer J back to t 
i the left-hand arm G catches inch for the valve slide, and when the 


will pass it and register any rise in tem- temperature, 
perature which may occur after this, due it, trips, turns on the gas and air and the crm RF is placed at the “open” mark and 
to the lag right-hand arm G starts operating. the arm S at the “shut” mark, the air and 


When the right-hand arm G is thrown The armis G are given their oscillating gas passages can be opened or closed by 


back to the stationary position, the left- motion or held stationary by the lower’ the slides traveling their full distance. 


end riding on two disks K that alternately This is seldom done, however, as_ the 








act as cams and are fastened together, furnace can usually be regulated by turn- 


as shown in Figs. 2 and 4. The disks ing on or shutting off a part of the 
K are moved back and forth on their heat. 

centers by the piece 1 which is moved This apparatus has been tested out for 
back and forth the distance of the open- some time at the company’s plant and 


ing J. The piece lL. rides on the bar N has proved itself efficient and practical. 
for one-half of this distance, and for the Therefore, jt promises to fill a long-felt 
cther half, the half round in the top in’ want in the* furnaces for heat-treating 
the opening 1/ drops over the bar V and metals, as anyone who operates furnaces 
moves it back and forth to oscillate the knows how difficult it is to keep the 
disks K While doing so, the end of temperature at a certain given point by 





bar N rides on a flat spot in the valve kand-operated valves. While the design 
rod O, but when one of the arms G is” ing of the instrument was a_ difficult 
tripped and the other starts operating, problem, the results have been accom- 
the end of bar N pushes in or out the plished in a comparatively simple manner 


valve end O and opens or closes an air and the machine will doubtless have a 


/ 
”” > Ze 
. Hi -) . J ) peer, " y 
J i- ee 
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OPERA NG MECHANISM CONNECTED TO INDICATOR 





valve that sends a current of air into” future with those that require absolute 


diaphragm, or cuts it off, that 1s lo- accuracy in the annealing, 


~ 
1 
! 


iardening and 


cated in the lower part of the apparatus tempering of steel. 





shown in Fig. 5 \s will be seen in ——— — 


lig. 4, one of the G arms is riding on the 

’ | An electrical tloating dock of 11,500 tons 
cam of the disk A and 1s theretore in n electrical HoatNg Gock O ro) it 
motion while the other G arm 1s riding capacity 1s located at Hoboken, near Ant 
werp, in Germany, according to The Jn 


tionary. - ventive dge The dock has seven centrif 


: ; 
In the lower part of the apparatus tw: 


on the outer circle and is therefore sta 


al pumps directly coupled to electric 
| 


motors, and these high-speed pumps are so 





square holes are provided in the cylinder 











| 
P. Fie. 1. to act as openines for the powerful that they can raise the loaded 
ir and gas to pass through, and over dock in ninety minutes It has a total 
these is a plate that raises and lowers Weight of 4300 tons, and is constructed in 
to onen am Snee then lhe amount two sections, one having four, and on 
eee: uo » be opened and closed is three pontoons, carrying the two side walls 
vegutated tv moving the arms FR and S which measure 30 feet in hight The total 
‘1 Fic. «. These 1 e the center rines lifting capacity is 23,000,000 pounds. One 
ie eae screw and the an. be of the sections is 277 feet 9 inches long 
FI 5 \RATUS ( ‘ ED T HI ned it by the se -ews back of and the other is 207 feet 8 inches long, 
URNA ¢ when the p , unt of m nd the hight of the pontoons is 12 feet 
' for the valve slide is decided upon 10 inches, while the total width of this 
d G; tarted cillating in and rhe pin 7 is connected to the slide nd enormous floating dock is nearly 100 feet. 
P he alot H hb ae ok & m and llows it to be moved from the top to It ts equipped with a most complete clec 
that admit the eas and air into the bottom ring by the air that is admitted — tri installation, are and incadescent lamps, 
j ce for f ] shut off. th hy t ft tr 1 the dinnhragm through rumerous motors for ¢ pe rating electric 
se 4] anal : — f ce 4} ose / 1 chink tools hoisting apparatus and 
] nd the indicator pointer / travels One point on the arbitrary scale on other labor-saving devices, 
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Public Trade Schools 


We regret t t 
the recent Milwaukee meeting of the 
National Associa‘tion for the Promotion 
cf Industrial Education that the interest 
cf manufacturers in the association is 
waning and that, as a consequence, the 
professional educator is gaining the as 
cendant in the activities of the associa- 
tion, with the result that the influence of 
the association is directed more and more 
exclusively toward the public-school sys- 
hrough which 
the problem is to be solved, the plan in 
contemplation involving the organization 
of a vast system of trade schools sup- 
ported at public expense. 


In addition to expressions of ‘opinion, 


which through indirectness are scarcely 
cuotable, but which are subject to no 
r y ] ] 


erpretation but this, a few direct quota 


tions will indicate the trend of the papers 
read at the recent nvention. Thus we 
id “industrial training will inevitably 
dd to the cost of public education he 
equipment of im s il s Ss 1s more 
expensive than for other kinds, the n 
( ial 1 l ] \\V rk lust ¢ paid 
f and the t S t b ired at 
the w s now grade t hers in 
e public « 
nd st il ed l Ss the ré l 
cling I ls adapting 
‘ te e m r people fro in 
nomi s well f S | stand 
1! N » t! l It il 
ools ve be esst \V t 
Government or State aid [A statement 
with whi wi sue. | 
he trol trial education 
ld be in t ls of existing State 
voards of ed 
It will be f t the Lust rf 
Vocat l trai wil ‘ ly | t 
( ed nd pt Tecte est il ] 
ing aS soo! S | le its own trad 
chool 
That such ed ! st | let 
the control of p l i 
Toreg ( ] W ) | 


as antagonizing 1 ement tor 
introduction of 1 e s Is supp 
t publi x pense re n loul 
localities WW sc] Is , 
fied ] Cit Ww « | | CX ) ~ 
? ] \\ ? 1] ~ css 
ful d we | t co en 
t Tor y con t hich will tax 
4 lf £ thy < f . h ’ | 
\\Vj t — , ther : 
ministered by tl ; ‘ eer 
tharitiec 11 7 1 , , 4] 
nd would, in fact. look upon suc! tion 
Ss invitine nothing I t] disaster 
Chere IS le d if men 1 e imcap- 
le f handling le schools ess 
1 lly t] ’ wret ] ds of ed ++ n 
rhis is recognized by 1 iv who thorough 


» note from the report of 


ly believe in public trade schools, al 
though outside the ranks of professional 
cators. An illustration of this is found 
at Worcester, \lass., where t is no secret 
that a stiff and successful tight was waged 
by those promoting the new trade school 
at that place in order to completely 
ivorce it from the existing public-school 
ystem of the ity The Milwaukee 
school is now a part of the public-school 
ystem, though to just what extent con 
trol by the public-school board extends 


we do not know, the significant fact be 


its bent given to it before it was taken 


over as part of the public-school sys 

tem 
While admitting a field for public trade 
hools, their lack of ability to completely 
solve the.p 1 18 theiently shown by 
the tact tl » th re of the st 
pils att them ) earn thing 
when doi while tl gh the cor 
porat l pl now 1 nb 
he G Islect ( any, t West 
~ }*] \] | ’ 


. ine to 
] } " 
t Is 
‘ ( ; it t ’ 
, , , 
Lot ‘\ large hers the , 
r i living is paramount 
; t ' t Cc poratiol t ‘ 
, , 
ve Is offer the lv b d so 
s of the problem which been 
' 
r ° ——e 
( professional « t 
‘ , 1 1 1 
; loud nore 
ntrol t d aim leal 
- rs ] ] 
( the 
! I luti W 
| ‘ eatest d for t ‘ 
t t! ] ti 
' , 
i » 
? ; ‘ ¢ ] 
s+] ' 
t ‘ 
- 
» t 1] f 
| a | ‘ 
i | ‘ 
COl S I lar I re 
y s I ! d | { nd 
for tl bhi 
| r tie 8) Tt ten t h 
, , 
, Id a doubt. In preparing 
‘ { to d t Cit rt OT I \ r 
' a , . , 
I ( ] ( Dp id 
1 | 1 4 ] | 
‘ ‘ a t t) 
. : 
se] t { ] f roc ng 
} | f trol of thir 
( _ ( I | ws Tor 
, , 
the ; ‘ ne roposing 
| t ( xX { T \\ a 
r thy ; f 7 7 t them 
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The Treachery of Memory 


from 


We 


lawyers, judges and others having to do 


frequently note statements 
with the testimony of witnesses, showing 
how little reliance can be placed, under 
that 
reconstructive 


certain conditions, 
little 


the human brain, called memory. 


upon peculiar, 
action of 
If but 


little reliance can be placed upon the mem- 


understood 


ory in regard to incidents and happenings 
that should be fixed in the mind, what 
shall be said of memory when its action is 
associated with that action of the brain 
that creates? 

Many bitter disputes have arisen between 
rival inventors who were associated on a 
both claimed the 
honor of prior conception; both were per- 


fectly honest in believing that the credit 


given problem; have 


was theirs and that their opponent was mis- 
taken. Bad feeling frequently arises between 
foreman and workman, or between chief 


draftsman and designer because the one 
believes that the other is seeking credit 
for something that is not his idea. In 


all such cases, unless there is documentary 
proof, it is wise to consider the treachery 
of the individual memory, before ac- 
cusing anyone of appropriating ideas of 
another. 

Two incidents have a direct bearing on 
this situation. A certain inventor was in 
the habit of keeping careful notes of his 
ideas and having these notes signed, dated 
one of his as- 


and witnessed by some 


sistants. Several times in the case of one 
of these assistants, the young man brought 
sketches of inventions that 
seemed very familiar to his chief. Search 
through the note books showed that some 
little the had wit- 
nessed essentially the same device. Mem- 
ory failed to recall the device to the young 


devices and 


time before assistant 


man’s mind as something that he had seen, 
but it 
a discovery, an invention. 


was suggested as something new, 

Here is a similar case in the experience 
of the but another 
man, a This partner developed, 


same inventor, with 
partner. 
as he supposed, a new invention in con- 
siderable detail and presented it for con- 
The 


one of his own patent applications signed 


sideration. inventor then produced 
some three months before by the partner 
as witness and disclosing the same device. 
\gain memory had proved treacherous. 
In all these cases both men were perfectly 
that 


documentary 


the inventions 
pre of 


honest in believing 


were theirs until 


showed otherwise. 


Thus 


sight over the 


when a possible controversy is in 


origmating of an idea it is 


well to stop and ask oneself, “Am I pos 
itive that I conceived that idea or has my 
memory played me a trick, and have I 
seen that device somewhere and forgotten 


H ive 


stantiate my 


the incident ? I any written proof to 
1 claims to that idea, or is 


ided memory the only basis of my 
lic f that it 1s . 


mine? 
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Cincinnati Metal Trades Meeting 


The Cincinnati branch of the National 
Metal Trades Association had a very in- 
Men’s 
Club December 15, including besides resi- 


and in- 


teresting meeting at the Business 


dent members of the association 
vited guests, a large number of students 
from the engineering department of the 
Cincinnati University and a number of 
apprentices from the Continuation School, 
recently inaugurated there. 


Dr. Wm. H. 


structive illustrated 


most in- 
“Safety 
for 
the 
number of men killed and injured by fail- 


Tolman gave a 


lecture upon 
Appliances,’ showing the movement 
the better protection of workmen; 
ure to provide tested safety appliances be- 
ing startling. 

M. E. Bartlett, was to speak on “Co- 
operation,’ but was unable to be present 
because of illness. 

C. H. Norton, of Worcester, 


talked on “Cylindrical Grinding,” 


Mass., 
and also 
gave his fellow manufacturers some valu- 
able points on their codperation with in- 
Mr. 
Norton spoke in regard to some features 


ventors, designers and tool builders. 


of modern cylindrical grinding that are 
not thoroughly understood. He gave also 
the construction of 
He stated that if the 


removal of so many pounds of steel in a 


an explanation of 
erinding wheels. 
given time was the object, then grinding 
that 
all know the object is to produce accurate 


would not be economical, but as we 
diameter and a reasonably perfect surface, 
and that if a limited amount of material 
i for this the 


the eco- 


is to be removed purpose 


grinding wheel proves most 
nomical, 

He also made a plea for more helpful 
cooperation of the metal-trades manufac 
turers with the inventor, designer and tool 
builder, because these latter have not the 


He 


cor peratic mn 


manufacturer has. 


kindly 


with a view to making both sides stronger 


choice the metal 


believes in a more 


and more successful. He contended that 
manufacturers could not afford to dis- 
pense with the enthusiasm of the in- 
ventor, designer and tool builder, and that 
they should not be discouraged by any 
cold-blooded thoughtlessness. 


National Asso 


Fells 


Pre sident Kirby, of the 


ciation of Manufacturers, President 
of the National Metal Trades \ssociation, 
Schneider, Mr. red 
Geier also addressed the 


, 


Dean Davis and 
meeting. 


Obituary 


\lden Sampson, 2d, of the Alden Samp- 
Pittsfield, 
1909. 


son Manufacturing Company, 


Mass., died on 


December 3, 
Joseph Campbell, president of the Dia- 

mond Saw and Stamping Works, Buffalo, 

N. Y., died on 
Ch irles \ 


the Pennsvlvania 


November 26, 1900 


Dudl - 


for 


ompany, and 


chief chemist 


Railroad C 


December 30, 1900. 


a widely known metallurgist, died at his 
home in Altoona, Penn., December 21. A 
graduate of Yale, and a doctor of phil- 
osophy, Doctor Dudley recently 
elected president of the International So- 
ciety for Testing Materials at the meet- 
ing held in Copenhagen a months 
Doctor Dudley was one of the first 


was 


few 
ago. 
to recognize the injurious effects of cop- 
per in steel, and as a result of elaborate 
tests on the subject he drew up specifica- 
tions limiting the amount of copper in all 
steel purchased by the Pennsylvania Rail- 
road Company to 0.04 per cent. It was 
also as a fesult of Doctor Dudley’s in- 
vestigations that his company engaged in 
the manufacture of its own rails in order 
to secure a product in conformity with 
his ideas. Doctor Dudley was a member 
of the Iron and Steel Institute, and presi- 
dent of the American Society for Testing 


Materials. He was 68 years old. 





Personals* 





Dalton has severed his con- 


Joseph A. 


nection with the Pawtucket Tool Com- 
pany, Pawtucket, R. I. 
P. M. Haight, treasurer of the Sprague 


Electric Company, has recently been 
elected president of the Electrical Trades 
Society of New York. 

W. K. Millholland, until recently secre- 
tary of the Tool 
Company, Indianapolis, Ind., has formed 
the W. K. Millholland Machine Company, 
Indianapolis, Ind., of which he is president. 

Adolf O. Austin, until 
draftsman the Star 
Company, New York City, has accepted a 
position with the Vilter Manufacturing 
Company, Milwaukee, Wis., as assistant 


International Machine 


recently chief 


with Engineering 


engineer. 

William A. Keirn, in charge of the pub- 
licity department of the Mesta Machine 
Company, Pittsburg, Penn., has also be- 
come purchasing agent of that company, 
succeeding Frank L. Thompson, recently 
resigned, 


i 3. 
manager of the gas-engine and producer 


Kryzanowsky, who was formerly 


department of the Olds Gas Power Com 
pany, has recently become chief engineer of 


the Reliance Motor Truck Company, 
Owosso, Mich. 
George L. Crook, formerly manager of 


the Atlas 
Indianapolis, Ind., has be- 
with the E. M. F. 
Mich., 


factory manager. 


the gas-engine department of 
Engine Works, 
come connected 
Detroit, 


Com- 
pany, acting in the ca 
pacity of 

E. E. 
and chief engineer of the plant of Farrar 
& Trefts, Buffalo, N. Y., previous to which 
time he 


Arnold, formerly superintendent 


was with the Westinghouse Ma- 
the engineering staff, 


Metal 


chine Company on 
has become chief engineer of the 
Products Company, Detroit, Mich. 


*Items for this column are solicited. 
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New ‘Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
New Colburn Boring Mill 


The Colburn Machine Tool Company, 
of Franklin, Penn., has brought out a 
new line of vertical boring and turning 
mills in five sizes, 42-, 48-, 54-, 60- and 72- 
inch swing. With the exception of the 
method of driving the table, the same 





features are incorporated in all sizes. All 
sizes are built with two swivel heads, 
and the three smallest sizes with turret 
heads as desired. 

The table spindle has a self-centering 
angular thrust bearing in addition to a 
large straight upright bearing to resist 
vertical, angular and horizontal strains. 


All bearing surfaces of the spindle are 


lubricated from one sight-feed oil cup, 
the proper hight of the oil being shown 
by a mark on the glass. The lower 
part of the cone is immersed in a reser- 
voir of oil and as the spindle starts to 
revolve, the oil is carried upward to the 
cuter edge of the bearing and into an 
annular channel from which it is _ re- 
turned through grooves to the main res- 


LATEST 








at 
ag 
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FIG. 3. SOME OF THE DETAILS 


ervoir again, being automatically flushed 
with oil, which flows over into the up- 
right bearings. 

The table is driven by a spur gear of 


INFORMATION 


large diameter attached directly to the 
table itself, an external spur gear is used 
en the three smaller, and an internal gear 
on the 60- and 72-inch machines 

The drive is by means of large five- 
step cone pulleys, through the speed box, 
which contains the back gears and posi- 
tive clutches which are constantly im- 
mersed in a bath of oil, these being op- 
7 


, giving ten speeds in all 


erated by lever 
i geometrical progression. The speed 
box when assembled is oil tight and the 
hight of oil is shown by the sight-feed 
oil cup on the outside. All the bearings 
have phosphor-bronze bushings, and ring 
oilers for additional protection against 
heating. The speed box can be quickly 
removed from the machine for repairs, 
and every part is then easily accessible. 
The belt shifter, as in Fig, 2, is very 
effective and easily operated with one 
hand, allowing the belt to be changed 
from one step of the cone pulley to 
another very rapidly and, without in- 
jury to the belt. In actual operation the 


entire range of speeds obtained with the 























FIG. I. 42-INCH COLBURN VERTICAI 


MILL FIG. 2 REAR VIEW SHOWIN RI\ 
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ley fro the slowest to the 
fastest and back again, stopping moment 
rily ich’ step, has been made in 8 
econds B langing the back-gear 
lever # ve dditional speeds are ob 
ined The speed index plate is located 
» the ousing directly above the back 
ear lever, and indicates the right step on 
( pulle rot belt and the posi 
tron | lutches inside of speed box to 
vive the corre¢ speed of table in revolu 
per minute. 

fo enable the operator to stop the 
ine with the table in any desired 

itor i. friction brake is furnished 
iT 1 yperated Dp 1 t treadle placed 

\ ‘ + perating side of 

i Phe ike is applied to the in 

(Ie t the | vel | wing cone pulley by 
eans f taper friction with hard 
pl hoes rw dges \ll ontre Is are 

( that t ill can be stopped 
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ends 


eliminated, 


1 
another 
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ial 
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Phe 
of rods 


and 


revolution 


quick-adjusting 
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gives five 
lip gears on 
screws are 


positive 


clutches are substituted as in D, Fig. 3, 
which enable the operator to instantly 
change feed from vertical to horizontal 
ind vice versa. Ejither feed can be re- 
versed instantly by the feed-reverse lever 
shown at each end of rail. 

Rapid traverse of the tools, horizontal 


iy, vertically, and in angular directions is 
obtained from the same vertical shafts as 
the feed, the manipulation being by a 
vertical lever attached to the front of the 
teed case. This is so arranged that one 
position gives the geared feed and the 
ther the quick traverse so that it is im- 
possible for the operator to throw the 
rapid traverse in the wrong way. 

Both feed screws and rods in the cross 
rail are splined and each has a drilled 
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as coarse one turn in 


as 


to 


two inches 
be cut as readily as the finer pitches. 
\ constant-speed motor is recommended 
the belt 
shifter and clutches in the speed box give 
all the changes of speeds desired. The 
bracket the 

rear and belted to pulley on the counter 
shaft. A clutch the to 
stop and start the mill without stopping 
the the 
levers with handles on both sides of mill. 


for these mills, mechanical 


as 


motor is mounted on a at 


enables operator 


motor and is operated by same 





Sixteen Irch Cincinnati Lathe 


lhe 


engine 


the 16-inch size 


the 


illustration shows 
lathe lt 
lool Company, of Cincinnati, 


of built by Cincinnati 
Lathe and 
Ohio, as equipped with the Emmes quick 
change feed-gear box, which gives forty 


changes without duplication and does not 
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make the est adjust 
tools i ny direction with 
S positior VW he the heads 
] 1 of cross 
lars slide back behind the 
e threads the feed-change 
t so that the vertical feed 
le evoly i! nison \ 
| he lower end of 
es the eading tool al 
he tl taking su 
( the T 1 t iverse cle 
re rn 1 quickly to 
This attachment is not 
l but | uit n 
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ENGINE 


being l 


on tl shaft. This gear x allows 
changes to be made while the lathe is 
nder the heaviest cut rhe lathe is 
ult with either a five-step cone, single 
hack gear or a wide three-step cone, with 
double back gear and a two-speed counter 
shaft Chis gives twenty spindle speeds 
for the former and eighteen for the latter 
The spindle is hollow, havine front 
bearing 234x5 inches and a rear bearing 


7/16x4% inches, which gives an idea 


f its substantial proportions 


These lathes have been designed for the 
heaviest work and are used regularly in 
reducing diameters 7¢ of an inch in fifty- 
point steel, with 1/32-inch feed and a cut 
ting speed of 60 feet per minute At the 

me time it has been the aim of the de 
signers to avoid making them clumsy or 


nient, 
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A Ball Bearing Hanger 


In most cases where ball bearings have 
een adopted for use on line shafting, it 
is been necessary to utilize the standard 
anger so as to get in the ball bearing 
» the best advantage. In too many cases 
his does not give satisfactory results and 
» Overcome these defects the Hess Bright 
lanufacturing Company, Philadelphia, 
Penn., has designed the hanger shown 
n the accompanying illustration, espe- 
‘ally for this work. The usual ribbed 


] 


section has been abandoned and the ad- 


justment allowed the ball-bearing proper 
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inches in diameter, with a vertical feed of Four Headed Horizontal Drilling 


20 inches. The hight between spindle and Machi 
base plate can be varied from 3 feet 9 achine 


inches to 8 feet, the base plate being 6 fect 


wide by 12 inches thick and the whol This is a somewhat unusual form of 
machine weighing 19 tons. There are 16 drilling machine with a head on each 
spindle speeds. ide of a 30-inch square table. Each drill- 


The work is shown mounted on a_iig head is mounted on a trunnion, and 

















\ Nf H ANGER 


rectl S 

Chis « struction allows 2 inches verti- 
cal adjustment and half this amount sid¢ 
wavs which 1s ample tot ny ordinary 
condition Che cap is held in place | 
two T’s or straddles, both of which are 
easily removed by simp ening the 
nut, and the whole construct nakes it 
easy to erect and adjus These hangers 


are designed to withstand any belt pull 
required by m ern prt ictice and are built 
five sizes which will cover practicall 


all demands in this directior 


An English Radial Drilling 
Machine 


iifferent design than is common in this 


uuntry, having the drilling head bear o1 


the under side of the arm, with the drill 
spindle in central opening, which « 
tends nearly the length of the arm, that 


the upward thrust is central with the arm 


itself, instead of being on or ide. This 
is a very large machine, the arm being 
) feet long and the drilling spindle 3% 


NGLISH RA L DRILL WITH CEN 
Wolfensberger tilting work table wh'ch n be moved t ] he w 
allows the work to be handled very ready. eperated geari how 1 ddition tf 
i. seeckitns te tale I Hines A crsssstt 1] 
The machine is built by William A; 1 this t ( n be moved vertically 
Lid., Halifax, England the up that the dril pind] 




















OUR-HEADED HORIZONTAL BORIN MACHINE 




















for There 


4.34 to 


heads are the same as used 
the regular No. 3 horizontal radial drilling 


the firm, the W. 


‘| he se 
125 


machine built by same 
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can be brought to any desired position spindle. 
with relation to the table. ment of 22 inches. 
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head has a vertical move- 


18 changes of speed, from 


revolutions 


per 


minute, 


ob- 


tained from speed box at the right. The 


































NEW BEAMAN & SMITH BORING AND 





MILLING 


MACHINE 
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boring feeds are 8 in number, from 0.009 
to 0.252 inch per revolution of spindle. 


For milling, these range from 0.56 to 15.7 
inches per minute for any spindle speed. 
The drive is by a 5-inch belt »n a 14-inch 
pulley, giving ample power. It weighs 


13,000 pounds. 


A 164,000 Pound Single Action 


Press 





The straight-sided, single-crank, single- 
action press shown in the acompanying il- 
lustrations ,has recently been built by the 
E. W. Bliss Company, Brooklyn, N. Y., 
for the Hydraulic Pressed Steel Company, 
of Cleveland, Ohio. 
be the largest press of 


This is supposed to 
this type 
built, the shaft being 15 inches in diam- 
eter, and its total weight 164,000 pounds. 

Four tie of 
diameter, receive all the strain from pres 


ever 


vertical steel rods large 
sure exerted when the press is in opera- 
tion, relieving the frame columns of all 
The bed is 60x48 inches 
and the slide weighs 


working strain. 


over seven tons. 
Each of the main gears weighs over six 
tons. 

The machine is controlled by a hand 
lever operating a combined friction clutch 


and brake. An improved safety coupling 
. 








F. & John Barnes Company, of Rockford, 
Ill. This 


piece of work having two different sized 


special application was for a 


holes on each of its four sides, which re- 


quired boring, drilling and tapping. This 
arrangement allowed the work to be 
strapped to the table while the move- 


ments of the dr.lling heads give the other 


locations. 


The distance from the center of the 
trunnion to maximum hight of spindle 
is 38'4 inches, the table taking out 834 
inches of this. The saddle has a bearing 
of 9x12 inches. The radial arm moves 
through 180 degrees, while the spindle 
has a traverse of 18 inches It will 
drill and tap to 3 inches in cast iron, and 

‘ 2 inches in steel 





Beaman & Smith Company, Provi- 


dence, R 


I., is building the boring and 
milling machine shown herewith, calling it 
their No. 10. The special feature is the 


cylindrical or tubular form of the bed, the 


column, the head support and the outer 


beari In this machine the ways for 
cri “e h -. 4 Sa 
< I ire 20 wcnes wide nv Oo tect 
table is 24x48 inches with a 
os power feed of 36 inch¢ 
The head 1 has vertical 


balanced and 
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is attached to the flywheel as a safeguard 


against excess pressure. 





A Toolroom Combined Bench 
Center and Centering Machine 


Some two years ago we published cuts 
from the students’ drawing of a_ bench 
center built at the Artisan School, of Syra- 
cuse, N. Y., and we now give a halftone 
view, Fig. 1, of the same machine, com 
plete as originally intended, arranged to 
drill and countersink, as well as_ the 
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at 4A, and the tailstock brought against 
it, which locates it properly—both for test- 
ing the centers or drilling. The arrange- 
ment of knockout for changing from cen- 
te? to drill, or the reverse, is new. 

It will be seen by Fig. 2 that the step 
is a stationary piece, and in this an en- 
largement of the knockout rod fits; the 
smaller portion is held central in the 
spindle without contact 

There is also a light spring which with- 
draws the rod a little way so that when 
another center or drill is put in the rod 
is not driven out. The ball on the end 
of the rod is sufficiently heavy to serve as 


a hammer. There is a shelf for chalk, 
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of the safety valve, which opens as the 
pressure tends to exceed the limit and lets 
the surplus liquid pass back through the 
release pipe to the reservoir. Any pres 
sure line can be thrown out of service en 


tirely by opening the safety valve, in which 
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- ° = 
arrangement for correctly locating the 
centers. ‘ 

The arrangement for locating the cen 
ters consists 1 eraduated feeler used in 


the place of chalk, which in the old way 


marked the h side of a piece, wherea 
the feeler not only locates the smallest 
point in the piece being tested (which is 
what the oper wants to know), but i 


dicates as well just how large that par 


ticular part of the bar will hold up t 





This fe I f the machine remains th« 
san t there is Ided the re i 
shaft for run ning rFaé< 1c ( ] 
nd dril 








ut 

FIG. 2. SECTION OF HEADSTOCK 
he tight ind | se p lleys 1 between 
stationary flanges; the tailstock spindle 
l an operating lever as well as a spring 


to hold the center in contact when test- 
ing: and the small crank at the front of 


ie tailstock adjusts V pieces to properly 


t} 


1 


support the end of the piece to same, as 


the third hand an operator sometimes 


ilitate the setting of the tailstock, 


the piece is laid on the bed against a stop 


CENTER AND CENTERIN( 


ind the chucks and center fit holes in the 


back of the he 
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dependet f ther, but f la 
common ( p ire In 

' 

| S 1 separat p ! ( I eT Satet 

ve 1 + kk ~ served 
rate p f ers ( inch diam 

r by inch e) ] eccentric 
set to give a « 5 \ \ pres- 

¢ p to 60 pr Dey quare nch ma 
le delivered ] ) 1 li thi li it 1 ‘ ich 
inst ce he ng d | | _ 1! 


SMAI LIGH-PRI RE 1 1 
instance ll tl iid in that le pumps 
directly bac to tl] eservoll 

rh ( tw th nd four-pres 
re nk )) ) re p 1K ll Saree 
de save for chat in the length of 
= plate and the shafts t commo 
ion 1 _ er t pre re 
cl , 1D ' ron eccen 
tri et . d wit 
ric mot Instead ot pull m 
- ¢ } ( | the 





? 
j HOLROYD & C° LTO MILNROW 











































































































































































































































































































































1100 


both ends of the axle simultaneously. 
take feet 


tween centers down to 


machine will axles 10 long be 
a minimum length 
of 2 feet, the maximum width between the 
webs of the crank being 4 feet, while the 
maximum and minimum diameters of the 
axles are 12 and 3 inches, respectively. 
The machine will cut keyways up to 1344 
inches wide. 

The bed beds, 
one of which is adjustable along the length 
by rack and pinion. Each of bed 

head, poppet and 
stays The 


shown 


main carries two small 


these 


carries a milling head 
for the job. 


the 


steady rests or 


cutter heads slide on beds 


as 


and can be fed either by hand or power 
by three-speed gear and worm and worm 
the knock-off 
the out of 
the 


The spindles 


wheel on screw, a motion 


dropping worm gear at any 


while ratio of the 


to I. 


desired point, 


gearing 1s g! be 
belt or by 


bed. 


adjustable vertically on the head 


may 


driven by motor at end 


of the main 


one 
The spindle slides are 
Cutter 
speeds range from 30 to 60 revolutions per 
the latter the feeds are 


minute, and at 


2, 314 and 6 inches a minute. The driving 
motor is of 10 horsepower. It occupies a 
space of about 20x7 feet, and weighs 6 


tons with the motor. 





A Handy Way of Pressing Work 
Together 


\ very handy method of assembling dif 


ferential gear casings for automobiles was 
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Fit I AND HE WORK 


Dm 


shops of the Provi 
Works, 


The casing in question has a 


recently seen in the 


dence Engineering Providence, 
R. | 


with 


cover 
teeth milled in the rim which fits into 


ings in the 


| hese 


similar open body as can be 


” ? } at) ; 
SsccT) ti ia) are a good l 


Che 


at the 
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and would ordinarily be forced into place 


with a soft hammer or in some similar 
Way. 

The press used is very simple, consisting 
of a base VY with a threaded hole in the 
center. .Suspended above the bench is the 
wheel with the screw 
dD. 
from 

The body C 


cover B laid on and the screw A brought 


A fitting the hole in 
The whole screw is counterbalanced 
the 
is placed on the base, the 


above as indicated by 


rope. 


American Machinist 


FIG. 2 [ING THE SETTING OF THE 
MACHINE 
down and screwed into the hole in D. 
The collar on A forces the cover plate 


B down squarely and evenly, without any 
hammering or danger of getting it canted 
to side. 


A press of this kind has a wide field of 


one 


usefulness and can be easily modified to 


meet almost any condition. 


TESTING THE Bopy S torts 


The body slots are milled by a pair of 
straddle mills so spaced as to require in- 


dexing around but once to cut all the 
teeth. This requires careful setting of the 
machine which is tested in the manner 


shown in Fig. 2. 
\fter cutting a body a straight steel bar 

is laid slots 

A measured. 


across two of the shown 


and the distance 


as 
Then it is 
laid across another. similar pair of slots 
and _ tested This 
may also find application in many different 
kinds of work 


on each side. method 





Classification of United States 
Patents 


rhe reclassification of patents (contrary 
the daily 
at the 
Office is not a 


to reports appearing in press ) 
United 


under- 


which is now in progress 


States Patent new 


although it has been advanced 


rather more rapidly of late. 


taking, 
Several years 
required to finish the 
work unless Congress should make more 


will probably he 


liberal appropriations for the support of 
the scheme 


the 


This latter is much to be de 


sired, as work will, according to 


c= 
pectations of competent men, do away with 
two-thirds of the difficulty 
patents, 


of searching 


and to a corresponding extent 


will tend to lighten the burden of expense 
resting upon inventors 

he number of patents now in existence 
Patent Office is 


nearly 3,000,000, 









December 30, 1909. 


of which 2,000,000 or more are _for- 
eign and 900,000 or more are Amer- 
ican. These patents have always been 
classified in some way, inasmuch as 
only by some such method could any 
order be maintained or any searching 


of patents be rendered possible. The vari 
ous classes of patents, however, have al 
to this 
growth has freauently been in unforeseen 


ways had a tendency grow and 
Probably the year 1884 is the 
the old classification 
up to date. Subse 
quent to that time, the constantly increas 


directions. 
last 
could 


date in which 


be said to be 
ing pressure of work in the office rendered 
it practically impossible to keep up ex 
aminations of cases, and at the same time 
maintain the classification in 
dition. As a of the 
the force and of the difficulty of the situa 


proper con- 
result smallness of 
tion, many lines got behind and the con 
to 


Some years ago a classification examiner 


fusion tended increase. 

was appointed in accordance with an act 
of Congress, and after looking into the 
problem he recommended certain lines of 
reclassification of patents, and undertook 
the work. The original plan of the wor! 
was to class the various patents by mech 
anisms rather than by the purpose of thx 
invention, and this is the plan that, with 
minor modifications, is being 


some now 


pursued. For example, a punching ma 
chine may be either a machine for punch 
Under 


it would have 
placed, in the former cas@, under metal 


ing metal or for punching paper. 
the old classification been 
working machinery, and in the latter under 
The 


present idea would be to place all punch- 


machinery for manipulating paper. 
ing machines together in one class. The 
results of the classification so far as it is 
accomplished are being put out from time 
to bulletins, the 
changes that are actually introduced. A 


time in which exhibit 
systematic general grouping is, of course, 
being sought as against the present unsat 
isfactory and unsystematic method. There 
are now about 250 classes of patents and 
to 350 group 
The new grouping will not only develop 
a_ better but to 


subclasses as evenly as pos- 


from 6 subclasses in each 


arrangement, will seek 


balance the 
sible. More subclasses and subdivisions ar« 
heing created to the end that patents in 
any particular line may be reached mors 
easily. In general, in establishing the new 
subclasses, the object sought is to get to 


all 


relating to any one feature of a 


gether into a single subclassification 
devices 
given invention. Thus under the general 


.] “s : ” . 
class “gas engine subclassi- 
Probably 


not more than 100 patents ought to figure 


one distinct 
fication will be “spark plug.” 


in any subelass, if it is possible to main 
tain the grouping with that limitation. 
Patent attorneys regard the progress of 
this work 
it will relieve an extremely difficult situa 
tion and will make it possible for them 


with much favor, inasmuch as 


to carry on their work with much greatet1 
accuracy and assurance than at present 
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Forthcoraing Meetings 


American Found ymen's Association and 
American Brass Fo. nders Association , joint 
convention, June 7-8-9, Detroit, Mich. ; head 
quarters, Hotel Pontchartrain. Richard Mol 
denke, secretary, Watchung, N. J. 

Society of Automobile Engineers, annual 
meeting, January 4, 110, Automobile Club 
of America, New York City. Alex. Church. 
ward, secretary, 2 Rector street, New York 
City. . . 

Society of Automobile Engineers, protes- 
sional meeting, January 15, Engineering So 
cieties building, New York City. Alex. ¢ hurch- 
ward, secretary, 2 Rector street, New York 
City. 





Business Items 


The Q. M. 8S. Company, Plainfield, N. J., 
moved its western office from 1775 Old 


has om : 
building to 738 First National sank 


Colony 
building; John C. Hoof, manager. 





Business Opportunities 


E. B. Hayes Machine Company, Oshkosh, 
Wis., will erect a new shop. 

Mogul Wagon Works, Hopkinsville, Ky., will 
build an addition to its plant. 

Sears. Roebuck & Co. will build a new 
shoe factory at Littleton, N. H. 

Swift & Co. will erect a packing plant near 
Seattle. Wash., to cost $1,500,000 

The American Velvet Company, Stoning- 
ton, Conn., is erecting an addition. 

The Wheeling (W. Ve.) Stamping Works 
will build an addition to its plant. 

The Badger Brass Company, Kenosha, Wis., 
is building an addition to its plant. 

The American Seeding Machine Company 
will enlarge its plant at Richmond, Ind 

The Wayne Company, Newark, N. J., will 
erect a factory for making paper boxes 

The W. E. Leard Machine Company, Beaver, 
Penn., is preparing plans for a new plant 

The Ashworth-Odell Worsted Company, 
Jamestown, N. Y., will erect a new factory. 

The plant of the Mitchell Lewis Wagon 
Works at Racine, Wis., was destroyed by fire. 

The Joseph Reid Gas Engine Company, Oil 
City, Penn., is erecting a new pattern shop. 

The Kewanee (Ill.) Boiler Company has 
purchased site for an addition to its plant 

The Titusville (Penn.) Forge Company is 
asking for bids for the erection of an ad 
dition. 





The Hammond Fire Brick Company, Fair 
ment, W. Va., will rebuild its plant recently 
burned 

G. W. Hammers, of Colorado Springs, Colo., 
will build a plow factory in Pueblo to cost 
S50 000 

The Crown Cork and Seal Company, Balti 


more, Md., will erect an addition to its brass 


foundry. 

The Sinclair Laundry Machinery Company, 
of Chicago, Ill., is negotiating for a site in 
Joliet, I! 

The plant of the Shelby (N. CC.) Machine 
and Supp'y Company was burned Loss, 
about S1T5.000 

The Croxton-Keeton Motor Company Mas 
sillon, Ohio. has let contracts for the erection 
of an addition. 
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The Gilbert Corrugated Culvert Company, 
of Austin, Minn., will establish a plant in 
Aberdeen, S. D. 

The main mill of the Jewett Car Works, 
Newark, Ohio, was destroyed by fire. Loss, 
about $150,000 

The electric-light plant owned and operated 
by W. A. Potter at Mizpah, Minn., was 
destroyed by fire 





It is reported the International and G 
Northern Railroad will build its boiler shop 
in San Antonio, Tex 

The American Pulley Company, Philadel] 
phia, Penn., has bought more ground for an 
addition to its plant 

The Monrovia (Cal.) Planing Mill Company 
will build an addition for the manufac 
ture of light furniture 

It is rumored the Louisiana Railway and 
Navigation Company is to build shops in or 
near Baton Rouge, La 

Fire destroyed the plants of the Michigan 
Cash Register Company and Gray Furniture 
Company, Detroit, Mich 

The Davis Safe and Lock Company, Port 
land, Ore., has let contract for the erection 
olf a new factory building 

The Augustine Rotary Engine Company has 
purchased site in the Black Rock section of 
Buffalo, N. Y., for a plant 

Raymond & Hoffman, Denver, Colo.. are 
having plans prepared for a new packing 
plant to cost about $75,000. 

The Rome (Ga.) Cooperage Company. re- 
cently incorporated, will erect a plant for the 
manufacture of barrel heads 

The plant of the Towle Syrup Company, St. 
Paul, Minn.. was destroyed by fire Loss, 
£100,000 It will be rebuilt 


The Avery Company, Peoria, Ill, building 
traction engines, is having plans prepared for 
a large addition to its plant 

The Superior Machine Tool Company, Ko 
komo, Ind., is extending its facilities and re 
quires some additional equipment. 

The Muskogee (Okla.) Foundry Company 
will build an addition, doubling the capacity 
of its foundry and machine shop 

The Minnesota Woodenware 
Minneapolis, Min., whose plant was recently 
burned, will rebuild in Foley, Minn 


Company, 


The Cream City Trimming Company, Mil 
waukee, Wis., will erect a new building for 
the manufacture of automobile tops 


The Erd Motor Manafacturing Company, 
Saginaw, Mich., wil! build a new plant for 
the manufacture of gasolene engines 

The Connecticut Telephone and _ Electric 
Company. Meriden, Conn., is having plans 
prepared for an addition to its plant 

The six-story factory of Schrack & Sher 
wood Philade!phia, Venn., making under 
takers’ supplies, was destroyed by fire 

The Vulean Steam Forging Company, Buf 
falo, N. Y., will erect an addition Is in the 
market for a 2000-pound steam hammer. 

The United States Envelope Company, of 
Wercester, Mass., is said to be contemplating 
the erection of a plant in San Francisco 

The Marshall Lumber Company. Muskogee, 
Okla will build an addition for the manu 
facture of window sash, door frames, et 

The Dayton (Ohio) Computing Scales 
Company has purchased site for a new plant 
to replace the one recently destroyed by fi 

The Cherryvale (Kan.) Iron Works will 
purchase abovt January 1 some new equip 
ment, including cranes, motors, shafting. et¢ 

The Smith Manufacturing Company Res 
semer, Ala., whose plant recently burned, will 
rebuild The company manufactures stoves 


and castings 
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The Denver (Colo.) City Tramway Company 
has taken out permits for the erection of a 
power house to cost $30,000 and two addi 
tional stations 

rhe Sayers & Scoville Company, Brighton, 
Cincinnati, O., is planning the erection of a 
large addition t 
of automobile trucks 


be used for the manufacture 


The Kansas City-Southern Railway will 
erect terminals in South Leesville, La., in 
cluding roundhouse and yards A. F. Rust, 


Kansas City, Mo., engineer 

Frank I. Allen & Sons are preparing plans 
for a machine shop which C. C. Tuxbury will 
build on South Market and Fulton treets, 
Grand Rapids, Mich This will be used for 
manufacturing automobile engines 

It is expected that the plant of Radcliffe 
Brothers, manufacturers of hosiery and undet 


ware, at Shelton, Conn., will be rebui't. The 
plant was partly destroyed by an explosion 


recently, causing a loss of about $100,000 


The Allen Engineering Company, Memphis, 
Tenn., newly incorporated with $40,000 cap 
ital, has boyght site for a plant and will en 
tion and foundry work Thomas II. Allen, 
N. Hill Martin, H. L. Alexander and others, 


are incorporator s 


e in general engineering. steel construc 


The Isthmian Canal Commission. Washing 
ton. D. C.. will receive bids up to 10:30 a.m., 
January 10, foy guy derricks and hoisting en 
gines, steel castings, iron forgings, hoisting 
chain. brass tubing, cast-iron pipe, wood-hor- 
ing machines, machinists’ taps, wrench jaws 
files, tinners’ shears, ete., as per Circular 
No. 548 





Trade Catalogs 


Ss. A Wood Machine Company, sSoston, 
Mass. Catalog of inside molders. Illustrated, 
3S pages, 6x9 Inches, paper 

Pratt & Whitney Company. Hartford, Conn. 
Book showing work ground on vertical surface 
grinder with time required -4 pages, 9x12 
inches 

American Spiral Pipe Works, Chicago, I! 
Pamphlet No. 30, describing Taylor spiral 
riveted pipe, forged steel pipe flanges, et: I! 

| 


lustrated, 20 pages, 8x10 inches 


B. C. Ames Co., Waltham, Mass 
of bench lathes and fixtures, bench milling 


Catalog 


machines, jig fillnmg machines. dial gages. 1! 
lustrated, 50 pages, 7x? inches, paper 

The Cincinnati Milling Machine Company, 
Cincinnati, Ohio Catalog describing hori 
ontal and vertical milling machines and 


cutter grinders Illustrated, 160 pages, 6x? 


inches, pane 
Sprague Electric Company, 527 West 
Thirty-Fourth street, New York Bulletin N 
110, describing Type S continuous current 
direct-driven generators for lighting nd 
power! Illustrated 24 pages, Sx101'4 inches 
General Electri Company, Schenectady, 


- & Bulletin No 705, illustrating and 


describing Curtis steam turbines for low pres 


ure and mixed pressure 12 pages, &x10! 
inches Pamp! let No SSS5 entitled “Dawn 
of a New Era in Lighting.” showing develop 


ment from the candle to the tungsten lamp 


General Electric Company Schenectady 
N. ¥ Bulletin No. 4702, deseribing the ap 
plication of Curtis steam turbine to pumping 
equipment of fire boats Illustrated, 16 poges, 
Sx1014 inches Form No. 3874, illustrating 
and describing Tungsten automobile electric 
lamps Form No. 3878, deseribing Mercury 
are rectifiers I'lnstrated 


International-Acheson Graphite Company, 
Niagara Falls N. ¥ Pamphlet entitled, 
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and all machinery with a large manufactur- 
ing company. Box 19, AMERICAN MACHINIS1, 

Machinists—We are increasing our output 
and invite application from machinists with 
experience on planers, turret lathes, boring 
mills, milling machines, screw machines, ete. ; 
state fully, experience and wages. Foos Gas 
Engine Co., Springtield, Ohio. 

Wanted—First-class machinists, toolmakers 
die sinkers, lathe, planer, drill press, scre¢ 
machine, boring and milling machine oper- 
atcrs, wood patternmakers, brass moléers, 
polishers, buffers, finishers, spinners, mil!- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improvinz 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 

PENNSYLVANIA 

Toolmakers, first class for jig work; must 
be competent machinists and bench workers 
able to assemble motorcycle engines; steady 
work: state previous experience, employment 
and wages. Address “Machinist,” P. O. Box 
1592, Philadelphia, Denn. 

Wanted—-By a large ice machine manufac 
turing company, several mechanical drafts 
men, competent to lay out ice and refrigerat 
ing plants: state age, experience, salary ex 
pected and give references. Address Box 36, 
AMERICAN MACHINIST. : 

Wanted—Foreman for small shop manufac 
turing medium weight specialties; must be 
familiar with modern methods and systematic ; 
state age, experience and whether married; a 
good salary will be paid to the right man. 
Box 9SS8, AMERICAN MACHINIST. 

Wanted—High classed man as foreman of 
tool room and machine shop; must be able 
to design tools for rapid production of work; 
should have some experience on dies for form- 
ing heavy sheet metals: good chance for ad 
vancement for high class man. Box 30, AM. M 

Wanted—First-class machine fitters, ver- 
tical boring mill hands, horizontal boring miil 
hands, wood pattern makers, universal grind 
ers, instrument makers, automatic screw ma 
chine hands, shaft grinders, tool setters, first 
class engine lathe hands, brass molders. Ap 
ply at Westinghouse Electric & Mfg. Co 
Employment Department, East Pittsburg, Da. 

Wanted—First class mechanical draftsman 
to take charge of small drawing room; must 
be good estimator and have had experience in 
designing machine, tools for special worl 
must have executive ability enough to direct 
men in estimating and designing any special 
tools required; give full experience, refe 
ence, age and compensation expected: al 
when available. 0X 25, AMER. MACHINIST. 

Manufacturer in Philadelphia wants com- 
petent man for metal patterns, small brass 
nd iron work made in quantity on molding 
machine (Tabor specially): good mechanic, 
able to do nice work on lathe shaper and 
miller; man for this job must be more or less 
of a toolmaker and no wood pattern maker. 
Answer only from near New York or Phils 
delIphia. Address with age, experience and 
salary; steady position for right man. “Elec- 
trical,” Box 4225, Station G, Philadelphia 
Wanted—Superintendent for foundry and 
nachine works emploving from 150 to 200 
ands engaged in manufacture of single and 

















ur valves automatic engines and = general 
undry work: must be thoroughly abreast of 
he times, practically and theoretically cap 
able of taking entire charge of manufacturing 
departments and of acting in capacity of ad 
vVisory engineer; position open January 15, 
10 Address, stating experience and with 
references, “Inertia.”” care AMER. MACHINIST. 





I 
! 
1 
t 


RHODE ISLAND 








Wanted—— Twenty-five first class tool de- 
signers: steady employment for men who can 
do the work in a satisfactory manner Ad- 
dress The Taft-Peires Manufacturing Com- 
pany, Woonsecket, R. I. 


Wanted—tTwenty-five first class tool and 


die makers on blanking, perforating and bend- 
ing dies: steady employment for men who 
in do the work in a_satisfactory manner 


\ddress The Taft-Peirce Manufacturing Co. 
Woonsocket, R. I. 

Wanted Twenty-five experienced drafts 
men to design all classes of special tools for 
the economieal manufacture of interchange 
able machine parts: steady employment to 
capable men. Address The Taft-Peirce Manu- 
facturing Co., Woonsocket, R. I 

VERMONT 


Wanted—-A general foreman to take charge 
of 50 men on night work: hours 4:30 p.m. 
to 2 a.m.; must be familiar with turret and 
milling machines: a permanent position to 
right man: give age, experience and salary 
expected sox 29, AMERICAN MACHINIS1 

VIRGINIA 

Wanted—Machine shon foreman: svstem- 
atizer and hustler: state salary expected. 
Westbrook Elevator Company, Danville, Va. 
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Co. ee aoe eeyn ts 
Morse, Williams & 
Morton Mfg. Co... 
Motch & Merryweather 

chinery Co 
Mueller Machine 


a nd 


and 


Franklin 


and Mach. 


Tool 


Acme Mfg. Co. 
File and Too! 
Machinery 
Tube Co 


National 
National 
National 
National 
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Nazel Engineering and Ma- 
ES 
New Britain Machine Co 
New Haven Mfg. C 
New Process Raw Hide Co... 
Newark Gear Cutting Machine 


Tool 
Tool 


Wks.. 
Works 
1¢ 


Co. 
Newton Machine 
Niagara Machine 
Co. 
Nicholson & Co., 
Nicholson Fi 
Niles-Bement-I’ ond 
2 and 
Engineering 


35 to 42 and 85 
Northern Wks.. 
Norton 
Norton Grinding 
Nuttall Co., R. 
Nutter & Barnes Co 
Obermayer Co., 
Oesterlein Machine 
0. K. Tool Holder 
Olney Machine Co 
Oneida Steel Pulley 
Osgood, J. 
Oshkosh 

Works 
Palmer Bros 
Parker Co., F 
l’atterson, Gottfried & Hunter 
Pawling & Harnischfeger.... 
l’axson Co., Ww 
Pearce Co., 
Philadelphia 
Phenix Mfg. 
Potter & Johnston } 


Gear Works.... 


& Whitney Co. 

3 and 43 to 48 
Chuck Co.. 11% 
& Co., Inc. “Geo. G. 26 
Bros. C 2%) 
Tool & Supply Co... S84 
Saw & Tool Works... 88 


Pratt 


lratt 
Prentice 
l’rentice 
l’rentiss 
Quality 
Quride 
Ransom Mfg. 

Ready Tool 

Reed Co., F. 

Reed Mfg. 

Reeves Pulley 
Reichhelm & Co., E. 
Rivett Lathe Mfg. Co... 
Rockford [Trilling Mach. Co.. 


3d cover 


101 





Rockwell Furnace Co... 

Rockwood Mfg. Co 

Rogers & Hubbard Co 

Root Co. ~ 2 

Roth Bros. & Co 

Rowbottom Machine Co 117 

Russell, Burdsall & Ward Bolt 
and Nut Co 


Safety Emery Wheel 

Sanford Mfg. Co., F. 

Saunders Sons, 

Sawyer Gear Works......... 

Schieren Co., Chas. 

Schuchardt & Schutte 

Schumacher & Boye 

Sebastian Lathe 

Sellers Co.. Ine., 

Seneca Falls Mfg. 

Shaw Electric Crane 

Shepard Electric Crane 
Hoist 

Shultz Belting Co 

Sibley Mach. Tool 

Simonds Mfg. C 

Simplex Mfg. 

Skinner Chuck C 

Slack Manufacturing 

Slate Machine Co., Dwight... 

Sloan & Chace Mfg. 

Slocomb Co., é. fF 

Smith 

Smith Ce. Wm. . 

Smooth-On Mfg. 

Spacke Mach. Co., 

Sprague Electric 

Springfield Machine Tool 

Standard Connecting Rod 

Standard Engineering Wks: wis 

Standard Gauge Steel Co.... 

Standard Tool 

Standard Welding 

Stark Tool Co 

Starrett Co., L. 

Steptoe Shaper Co., John.... 

Sterling Emery Wheel Co.... 

Stoever Fdry. & Mfg. 

Storrie, William 

Sturtevant Co., B 

Tabor Mfg. Co 

Taylor & Fenn Co 

Taylor-Wilson Mfg. 

Toledo Electric Welding Co.. 

Toomey, Frank 


and 





Townsend Mfg. Co., H. P 

Triumph Electric Co 

Union Mfg. 

Union Twist Drill Co 

United Engineering & Fdry. 
Co. of 

U. S. Electrical Tool Co 

Universal Boring Machine Co. 

Universal Machine Screw Co.. 

Utica Drop Forge & Tool Co. .100 


Van Dorn & Dutton Co 92 
Van Dorn Elec. & Mfg. Co...115 
Vandyck Churchill 103 
Variable Speed Cluteh Co....116 
Veeder Mfg. 109 
Vitrified Wheel 111 
Von Wyck Mach. -110 


Wade 
Walcétt 
Co. 

Walker & Co., 
Waltham Watch 
Walton Co.. ° 
Walworth Mfg. 

Ward & Sons, Edoar . 
Warner & Swasey C 
Warner Instrument 
Watson-Stillman Co 
Wells Bros. 
Western Machine 
West Haven Mfg. 
Westinghouse Electric 


Co. 
Wheeling Mold 


Tool eis ox 


Machine Co 
& Wood Mach. 


Tool Wks.. 
1 


& Mfg. — 
11 


and Foundry 
Ww hitcomb - Blaisde!1 
Tool . 
Whitman 
Whitney Mfg. 
Whiton Machine Co., 
Wiley & Russell Mfg. 
Williams & Co., J. H 
Wilmarth & Morman Co 
Windsor Machine 
Winterer, Hlerman 
Woburn Gear 
Wood Turret Machine 
Woodward & Powell 
Co. 
Worcester Machine Screw 
Wormer Machinery Co., C. 


Yale & 


& Barnes Mfg. 


Planer 


Towne Mfg. 
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Materials 


Abrasive Material Co., Phila., Pa 

American Emery Wheel Co., Provi- 
dence, R. I 

Carborundum Co., 
N. Y 


Abrasive 


Niagara Falls, 
Thos. L., New York 

Worcester, Mass 
Whe! Co., 


Dickinson, 
Norton Co., 
Safety Emery 
field, O 
Vitrified Wheel Co., 


Spring- 
Westfield, 
Hydraulic 
New York. 


Mass, 
Accumulators, 
Watson-Stillman Co., 
The 


Manufacturers Equipment Co., 
cago, Ill. 


Air Lifts 
Ingersoll-Rand Co., 


Aerochuck, 


Chi- 


New York. 
Alundum 

See Grinding Wheels. 

Arbor Presses 


Barnes Co., W. F. & 
ford, Ill. 

Niles-Bement-Pond Co., New 

Wilmarth & Morman Co., 
Rapids, Mich. 


Rock- 


York 
Grand 


John, 


Arbors 


Brown & Mfg. Co., Provi- 
dence, 


Cleveland Twist Drill Co. 
oO. 


Sharpe 
I 
, Cleveland, 


Mm. 
Machine Co., 


Cochrane-Bly Co., Rochester, 
Morse Twist Drill & 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, 
Skinner Chuck Co., New 
Conn. 
Union Mfg. Co., New Britain, 
Union Twist Drill Co., Athol, 
Wilmarth & Morman Co., 
Rapids, Mich. 


N.Y 
Britain, 
Conn. 
Mass. 
Grand 
rew Slotter 
Mfg. Co., 


Automatic Se 


Brown & Sharpe 
dence, R. I 


Provi- 





Automobile Parts 


American Pipe Works, Chi- 


cago, Ill 


Spiral 


Balls, Steel 


Boker & Co., Hermann, New York 


Barrels, Steel 


Lyon Metallic Mfg. Co., Aurora, IIl. 


Bars, Boring 


Prov., R. I 
Cleveland, 


Beaman & Smith Co., 
Cleveland Twist Drill Co., 
Oo 


Elmes Engineering Works, Chas. F., 


Chicago, I 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Underwood Co., H. B., 
Pa. 


Philadelphia, 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk Downs, 
Mass. 
a 4 Bright Mfg. 
Pa. 
United Bearing Co. 


Co., Philadelphia, 
, Bradford, Pa 


Belt Clamps 


Hoggson & Pettis 
Haven, Conn. 


Mfg. Co., New 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N. Y. 

Dixon Crucible Co., Joseph, Jersey 
City, N. J. 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Belt Fasteners 


Bristol Co., Waterbury, Conn. 
Greene, Tweed & Co., New York. 


Belt Filler 


Cling-Surface Mfg. Co., Buffalo, N. Y. 
Schieren Co., Chas. A., New York. 
Shultz Belting Co., St. Louis, Mo 





Belt Lacing Machines 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 


Belt Shifter 
The L. 


& D. Co., Boston, Mass. 


Chain 
Phila., Pa. 


BRelting, 
Link Belt Co., 


Leather 
Hide Mfg. Co., Chi- 
cago, I 


Schieren Co., Chas. A., 
Shultz Belting Co., St. Louis, 


Belting, 
Chicago Raw 


New York. 
Mo. 


Work 


Sharpe Mfg. Co., 
# 


Benches, 


Brown & 
dence, R. 

Manufacturing Equipment & Engi- 
neering Co., Boston, Mass. 


Provi- 


Bending Hy- 


draulic 


Machinery, 


New York. 
Phila., Pa. 


Niles-Bement-Pond Co., 
Sellers & Co., Inc., Wm., 
Plate 


New York. 
Supply Co., New 


Bending Machines, 


Niles-Bement-Pond Co., 

Prentiss Tool «& 
York. 

Sellers & Co., Inc., Wm, Philadel- 
pe. Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machines, Power 

Bethlehem Fdry. & Machine Co., 
South Bethlehem, Pa. 

Lens, & Alistatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Blanks, Nuts and Screw 


Electric Welding Products Co., 
Cleveland, Ohio 





Blanks, Gear 

American Spiral Pipe Works, Chi- 
cago, 

Brown 
dence, 


& ‘Sharpe Mfg. Co., Provi- 
I, 


Blocks, Chain 
See Hoists, Hand 
Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


W. H., Wilkes- 


Blowers 


American Gas Furnace Co., New 


York. 
Comoe Flexible Shaft Co., Chicago, 
New York. 
»., New York. 
Chicago, Ill. 


General Electric Co., 
Niles-Bement-Pond Co., 
Roth Bros. & Co., 


Sturtevant Co., B. F., 
Mass, 


Hyde Park, 


Blue Print Machines 
Keuffel & Esser Co., Hoboken, N. J. 


Blue Print Paper 


Keuffel & Esser Co., Hoboken, N 


Bolt and Nut Machinery 


Co., Cleveland, O. 
W. P., Roches- 
ter, 


Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia Pa. 

Landis Machine Co., 
Pa. 

Lang Co., G. R., 

Manville Mach. Co., E. 
bury, Conn. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 
Co., Cleveland, Ohio. 

National- Acme Mfe. Co., Cleveland, 


Acme Mchry. 
Davis Machine Co., 


Waynesboro, 


Meadviile, Pa. 
J., Water- 


mationst Machinery Co., Tiffin, O. 
Newton Machine Tool W ks., Inc., 
Phila., Pa. 








